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PREFACE 


Due to the great abundance and diversity of insects their taxonomy 
presents many difficulties and complexities. Classification is conse- 
quently a discouraging aspect of entomology to the young student 
who must attempt in a short space of time to gain a sufficient knowl- 
edge of relationships that may enable him to recognize the more com- 
mon and important types of insect life. 

Long teaching experience has served clearly to demonstrate to the 
authors that the fundamental principles of classification. cannot be 
fully appreciated through the study of descriptive text-books, nor can 
any comprehension of the infinite variety of nature be acquired except 
by close observational contact with the things themselves. Moreover, 
the study of a few selected types by the laboratory method fails to give 
more than a very superficial view of the organic world, and as biological 
knowledge advances, tends to emphasize the similarities between ani- 
mals and to minimize the differences that exist between them. It is, 
therefore, highly desirable that the principles of taxonomy be pre- 
sented to the student in a practical way to demonstrate particularly 
certain of its more fundamental and important phases. 

The present volume is the outcome of a series of steps, developed by 
the authors during the course of many years to train students in the 
practical taxonomy of insects and to provide a manual for the identifi- 
cation of the larger groups of insects; one which would prove useful 
and reliable in the hands of professional entomologists and other 
persons, especially biologists working in other fields, for the actual 
identification of specimens of insects. 

The precursor of the present manual was published by the authors 
in 1915 and printed privately as a “Key to the Families of North 
American Insects." It has proved to be very useful and workable in 
the teaching laboratory both by ourselves and others and has, we 
believe, proved to be a valuable aid to entomologists and other inter- 
ested persons who have occasion to identify specimens of insects. We 
have regretted the geographical limitations of the original book which : 
have made it less useful to workers in other parts of the world, and 
also the almost entire omission of aids for the identification of the 
immature stages. The lack of lists of literature was also recognized as 
a fault as well as the omission of keys which would serve to identify 
specimens of the various other terrestrial arthropods which are fre- 
quently collected by those interested in insects. 
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The new volume has, therefore, been entirely rewritten to include 
the families of the entire world, and in many cases subfamilies of the 
larger or more important groups. A selected list of literature on the 
several groups has been added, and so far as possible, keys for the 
identification of the immature stages. We have also prepared an addi- 
tional part dealing with the numerous other groups of terrestrial 
Arthropoda. 

'The keys aim to reproduce as accurately as possible the most gen- 
erally accepted system of classification of each group. They are neces- 
sarily to some extent heterogeneous as they represent the accumulated 
opinions and revisions of hundreds of workers during the course of 
many decades. Taxonomy is the oldest branch of biological science 
and as it has in the past had many more devotees than the recently 
developed branches, it has a much more complex background. The 
present treatment can in no sense be considered as original, nor does it 
follow in detail any previous comprehensive system. There are numer- 
ous changes from the arrangement in our previous book, although this 
has served in a general way, more closely in some groups than others, 
as a model for the present one. In a few groups where recent extensive 
revisions have been published, these have been quite generally fol- 
lowed. In others, where there is considerable disagreement among 
authorities, we have attempted so far as possible to present what 
seems to be the most generally acceptable classification or the one 
which appears to be most rational. The arrangement of the Hymenop- 
tera and Diptera represents mainly our own viewpoint, and this is to 
some extent true of the Coleoptera. The systems followed in certain 
other groups are indicated from time to time in the text. Where recent 
monographs of certain groups have appeared, the classification there 
proposed has been accepted with few changes, although we have by 
no means made it a rule to regard the newest arrangement as the most 
satisfactory. 

The illustrations have been derived from many sources and are 
in great part redrawn from published figures, although it must be stated 
that many have been simplified, differently lettered or otherwise modi- 

` fied to adapt them to the purpose of the present manual. In each case, 
where not original, the source of each is indicated by the name of the 
author in parentheses. 

Most of the figures from our previous book are reproduced here. 
They were drawn mainly by Beirne Barrett Drues, the wife of one of 
the authors. To these have been added an extensive series prepared 
by Anna Scholl O'Connor, a considerable number by Selina Tetzlaff 
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Johnson, and a few by others, including the writers. The figures have 
been selected principally to represent the general appearance of the 
species of the various groups and the special structures used in classi- 
fication. 

The marking of accents and the indications for the proper pronuncia- 
tion of the names of genera, families and higher groups has been done 
in great part by Alice M. Brues, daughter of one of the authors. 

The manuscript was transferred into typewritten form chiefly by 
Mrs. O'Connor who has also aided greatly in the reading of the proof 
and preparation of the index. 

For advice and criticism on numerous occasions we are greatly in- 
debted to a number of friends and co-workers, as well as to several 
students, especially Mr. R. P. Dow, who was of great assistance in the 
preparation of the section on Hymenoptera. 

Professor W. M. Wheeler has examined the section on ants, but far 
more, has offered encouragement and criticism during the tedious 
process of preparation. 

Finally, we are deeply grateful to Dr. Thomas Barbour for issuing 
the volume as a contribution from the Museum of Comparative 
Zoology. 

No one is more keenly aware than the writers of the great chance 
that errors of statement or omission may creep into a work of this 
kind. We have diligently guarded against the occurrence of such 
errors during the course of preparation, but for any that may remain 
we trust that we may be forgiven. 
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INTRODUCTION 


Approximately half a million species of insects have so far been 
described and named, and their number is being gradually increased 
from year to year. So far as those competent to judge are able to esti- 
mate, it seems probable that this number represents perhaps one-tenth 
or one-twentieth of those which actually exist upon our planet at the 
present time. Their descriptions fill librarics and their final identifica- 
tion requires the knowledge of specialists. Obviously no single volume 
can provide means for their complete determination, and attempts to 
deal with selected series of abundant species from particular regions 
are always disappointing and untrustworthy. It is possible to deal 
quite fully with the families into which the insects are divided within a 
reasonable space and it is with their recognition that the present work 
is concerned. 

Identification of the families has been effected by means of analytical 
keys, which have been arranged as dichotomies. There are also pro- 
vided similar keys, first for the determination of the classes of Arthro- 
poda, and later others for the determination of the orders of each class. 
The families are then tabulated under each order. Unless the class 
or order is known, the student should, therefore, first consult the “ Key 
to Classes of Arthropoda" on page 26. If it be known that the speci- 
men is an insect or an arachnid, or that it surely belongs to a particular 
class or order, the appropriate key (as indicated in the “Table of 
Contents”) will form the starting point for the work of identification. 

Each key contains a number of couplets, or pairs of contrasting 
statements which indicate clearly two characters or groups of char- 
acters, one of which will agree with the specimen in hand. In the first 
couplet, for example, two contrasting descriptions are given, one of 
which should agree with the insect to be determined. The number at 
the end of the line following this description indicates the couplet 
which should next be studied, and so on until the final name is reached. 
All the keys have been arranged in this way, as the writers experience 
in the classroom shows that specimens ean be most easily, rapidly 
and accurately classified with a key of this type where the contrasting 
descriptions appear together on the page and may very easily be com- 
pared. 

Another type of identification key has the pairs of contrasting char- 
acters distinguished from other pairs by differences of indention on the 
page. Keys thus arranged can be constructed to follow natural rela- 
tionships more closely, but they require much more space for printing 
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and in long keys are exceedingly difficult to follow. We have, therefore, 
not adopted such an arrangement. 

While the dichotomies frequently represent natural relationships or 
lines of phyletic development, we have not attempted to indicate 
natural divisions wherever the convenience and practical arrangement 
of the keys would have been sacrificed. It is at best not possible to 
express the natural relationships of animals or plants by any linear 
arrangement. It may be said, however, that a carefully arranged 
dichotomy, in most cases, may be made to conform quite closely to 
such linear arrangement as may seem most appropriate. 

The keys present, therefore, to some extent an artificial, as opposed 
to a natural sequence, although wherever possible a natural order has 
been retained. The conspectus of families, on the other hand, aims to 
priesent a natural classification as nearly as this can be expressed by a 
linear sequence. As a linear arrangement is the only one which can be 
used in a list of this sort, it must be understood that it cannot actually 
indicate the relationship of the several units by their proximity in the 
list. We must regard the present fauna as representing a horizontal 
section of the “phyletic tree" which we see only as a multitudinous 
series of sections through its twigs and branchlets. The linear arrange- 
ment of such a complex cannot even suggest the equally irregular 
branches to which these twigs were attached in the past. Many of the 
latter represent extinct groups, and these are not considered in the 
present book, although the researches of paleontologists have served 
greatly to clarify our views on the relationships of modern insects. 

There is a very pronounced tendency continually to restrict the ex- 
tent of families and consequently increase their number. This is greatly 
deplored by many zoólogists and regarded as inevitable, if not highly 
undesirable by others. The reasons for such a change are manifold. 
The continual discovery of new forms rapidly increases the number of 
known species and this in itself merely on the basis of numbers makes it 
easier to deal with classification if we have a greater number of units of 
convenient size. The more careful study of anatomical structure 
frequently leads to the discovery that certain groups are polyphyletic, 
that is to say, are not of common origin, but represent a convergence 
or parallelism in the possession of certain closely similar characteristics. 
If we are to develop a natural classification, such groups must, of 
course, be divided into a number of smaller families, each easily dis- 
tinguishable from the others, in fact, more easily characterized than 
the original large family. Such changes are reasonable and will without 
doubt be acceptable in the future to all who view them without preju- 
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dice. Many such changes represent merely the elevating of groups from 
subfamily to family rank, and they have been made much more ex- 
tensively by workers in some groups than in others. For this reason, 
if for no other the value of family rank varies in the several groups. 
"There is another reason for such differences which relates to the age of 
the several groups. Those of greater evolutionary age usually present 
more constant, clear-cut characters and can be grouped into smaller 
numbers of families while those now in an active state of evolution or 
differentiation show so many permutations and intergrades that the 
value of the family has been cheapened and numerous very closely 
related series have been accorded family rank. As already indicated 
we have endeavored to follow the general custom of workers in each 
group in regard to the number of families that should be recognized 
at the present time. 

The characters useful for the separation of family and other major 
groups are frequently of very minor nature, due to the fact that char- 
acteristics of apparently trivial importance comunonly persist over 
long periods of time, presumably because they are not acted upon by 
natural selection or other evolutionary factors. The value of such 
characters is everywhere evident, but in the keys many correlated 
characters of more noticeable and conspicuous kinds have been added, 
even though, as indicated, they are not invariably present, and can- 
not be relied on implicitly. When in the keys, such correlation char- 
acters are encountered, there is need for judgment in deciding which 
way to proceed. 

As families and other major groups, as well as genera, are concepts 
and not percepts they are constantly at the mercy of a changing view- 
point and the characters used to define their limits are valid only as 
accepted by present students. It is hence impossible to standardize 
the family concept. 

Even the selection of family names is not done in a uniform way by 
all entomologists. This is very unfortunate as it leads to the use in 
some cases of several names for the same group. Thus the family name 
may be formed from the oldest contained genus, or it may represent 
the oldest usage, or it may be still another name long in use, but 
originally formed by neither of the first two methods. We have not 
been entirely consistent in the selection of these family designations, 
but have tried to follow the most general present usage in each group. 
Synonyms that are or have been in general use are given in italic capital 
letters placed in parentheses just preceding the accepted family names 
in the keys. If uniformity is ever secured in the use of family names, 
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there will be a number of changes in the ones here used, and the cita- 
tion of synonyms here must consequently be understood to indicate 
that there is or has recently been a division in usage. Wherever a family 
name has been suppressed and the group which it designates has been 
merged with another, the word “Including” has been added in the 
parenthesis together with the name thus suppressed. 

A short, selected list of genera is given for each family. These repre- 
sent large or important genera, those characteristic of particular 
regions or those containing common or important species. In most 
cases the geographical range is given in greatly abbreviated form. The 
following abbreviations have been used, all of which should be easily 
understood without explanation: cosmop., cosmopolitan; tropicopol., 
tropicopolitan; holare., holarctic (northern hemisphere); palæarc., 
palearctic (Europe and northern Asia); nearc., nearctic (America, 
north of Mexico); neotrop., neotropical (America, south of the United 
States); Am., new world; ethiop., ethiopian (Africa, south of the 
Sahara); ind., India; indomal., indomalayan (India and east Indian 
Islands); austr., Australian. A few variants of these, as indoaustr. 
and malay., need no explanation. Where genera occur in most of the 
regions named or in several widely separated ones, their range is indi- 
cated as widespr., widespread. 

A number of vernacular names for common or important species or 
groups are given from place to place, enclosed in parentheses. These are 
mainly ones that are actually in use among persons not acquainted 
with entomology, although certain others that have been adopted by 
the American Association of Economic Entomologists as designations 
for specific insects are listed also. However, no attempt has been made 
to include a great many that are newly coined, cumbersome, or other- 
wise of such origin or formation that they may never be expected to 
come into general popular use as vernacular names. 

In addition to the keys to families we have added a considerable 
number of keys which serve to distinguish the subfamilies of many 
of the more important or extensive families. These are printed in more 
condensed form than the family keys and the couplets are numbered 
a, b, c, etc. to distinguish them from the main keys in which they are 
inserted next to the family to which they pertain. Thus, although in- 
serted directly into the family keys they remain entirely independent 
so far as couplet numbers are concerned. 

In all cases we have endeavored to cite the family names in exact 
form. Family names are by rule formed by adding the suffix "idæ” to 
the Latin or Latinized stem of the name of the type genus. The com- 
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pound when thus formed should properly inelude all of the stem. Un- 
less attention is given to the declension of such words according to 
Latin rules, errors may occur and unfortunately a few incorrectly 
formed family names have been used from time to time in publieations, 
sometimes over long periods. We have attempted to correct all such 
errors of orthography, and trust that we have not overlooked any 
others. Thus family names based on generic names ending in -cera be- 
come -ceratida ; in -cerus become -eerid@; in -ceros become -cerotide, etc. 
The names of superfamilies have been consistently treated in a similar 
way, by adding -oidea to the Latin stem of the name of the type genus 
of the typical family name. No fixed rule is generally accepted for the 
formation of group names and we have not always corrected the 
spelling of such names. For example, Nematocera is in general use to 
replace Nemocera as a suborder of Diptera. Properly this should be 
Nematocerata and the well known designation of Rhopalocera for the 
butterflies should be Rhopalocerata. Whether such well established 
names should be emended is certainly open to question on the basis of 
long usage. 

The pronunciation of all family, group and generic names is indicated 
in the text, following a very simple and quite satisfactory method 
which was apparently first used by Asa Gray 1n 1848 in the first edition 
of his “ Text Book of Botany." Later revisions of Gray's manual have 
continued the same method but for some reason it has not been very 
generally adopted by others. An accent mark is placed over the vowel 
in the accented syllable, thus indicating whether the accent should be 
placed on the penultimate or antepenultimate syllable. A long vowel 
is indicated by a grave accent (e.g. ë, E) and a short vowel by an acute 
accent (c.g. 6, É). Thus with the length of the important vowel and 
the accent indicated, the word may be pronounced with small chance 
of error. Usage is not consistent in the pronunciation of the character 
“oi” which occurs in the names of superfamilies, ete. We are advocat- 
ing the sound given to the diphthong in the word * coin," rather than 
the pronunciation of the two vowels separately. The difficulty of indi- 
cating this by means of accented type has led us to mark the diphthong 
oi with a grave accent over the “o,” thus: òi, Öl. 

As the names are regarded as Latin, the rules for the pronunciation 
of Latin words are followed, although most generie and family names 
are actually of Greek derivation. Many new Latin words or those 
of non-classical origin have to be treated by analogy, for example, 
those based on the names of entomologists (Winthemia, after Winthem, 
Meigenia, after Meigen). In some cases, where names do not readily 
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lend themselves to Latin pronunciation, none is indicated. One of the 
authors has already dealt at some length with the rules governing the 
pronunciation of insect names! 

A selected list of literature on the classification of insects and the 
other arthropods dealt with in the present volume is included in the 
text. This is intended to introduce the student to the taxonomic litera- 
ture as completely as is possible in the space which could be devoted 
to that purpose and since the amount of published material is enor- 
mous, only those papers which may be most generally useful have been 
cited. During the past ten years, approximately 30,000 separate pub- 
lications on entomology have been issued, by far the greater part of 
these dealing with taxonomy. Many other earlier monographs and 
synopses have not yet been supplanted, either wholly or in part by 
more recent studies. It has, therefore, not been an easy task to de- 
termine exactly what ought to be included in such a list. In general 
we have listed monographs, revisions or synopses of families and larger 
groups, relating to the fauna of the whole world, or to extensive re- 
gions. Often such treatments relating to quite restricted areas are 
cited where the circumstances seem to warrant their inclusion. Similar 
publications relating to subfamilies or smaller groups in some cases 
appear in the lists also where the abundance or importance of the 
groups concerned render them of special interest. Large works relating 
to the faunas of extensive regions are included and to some extent the 
parts of such works are listed separately under the several groups for 
more ready reference. 

Catalogues and bibliographies are cited rather extensively as they 
serve to introduce the student to the smaller, highly specialized papers 
which he will find it necessary to consult for the serious study of any 
particular group. The literature of some of the larger orders like the 
Coleoptera and Lepidoptera has been more frequently listed than that 
of the other groups and here we have generally restricted the citations 
to the most useful works, catalogues, bibliographies and those con- 
taining keys for the identification of genera and species. Almost no 
references to papers containing only scattered descriptions or very 
incomplete synopses are included since these wil be found by an 
examination of the catalogues and specialized bibliographies. 

In many instances long titles have been abbreviated or paraphrased 
to save space and to render the scanning of the lists easier, but we 
have tried in all cases to do this in such a way as not to interfere with 


1 A. L. Melander. The Pronunciation of Insect Names. Bull. Brooklyn Entom. Soc., 11, pp. 
93-101 (1916). 
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the usefulness of the lists, for the present purpose. The references are 
given with sufficient completeness to insure the ready location of each 
paper. 

Several languages are necessarily represented, although nearly all of 
the papers cited are in one of the widely used languages, t.e. English, 
German, French, Italian, Latin, Spanish or Portuguese. The lan- 
guage of the individual papers may be ascertained from the titles, 
which although abbreviated are given in the language used by the 
author. 

The literature relating to each order is inserted at the end of the keys 
of that order. In the case of the larger orders, general references are 
placed together, followed by other lists relating to superfamilies or 
other groups as indicated in each case, and every individua] list is ar- 
ranged in alphabetical order by authors. The more general works 
relating to more than a single order are placed at the end of the key 
to the Orders of Insects on page 38. The literature relating to the 
Arachnida and other groups of terrestrial Arthropods is arranged in a 
similar way, in parts following the several keys. 

It is impossible to avoid the use of highly technical terms, but we 
have reduced their number as greatly as clarity permits. A special 
glossary will be found on page 605, containing definitions of such 
special terms as are not defined in the text or by reference to figures, 
or of those that cannot be readily understood by the use of a good 
dictionary. The nomenclature applied to the body parts, wings, veins, 
etc., is that used generally in the literature, and represents the current 
usage in each group. Until quite recently the workers in nearly every 
group of insects made use of special terminologies for the wing-veins 
but within the last few years a more or less uniform system of nomen- 
clature is coming into use. This change has been adopted in the present 
book as representing the most rational method. The student will, how- 
ever, encounter some difficulties in consulting the older, and even some 
of the more recent, treatises and papers. Unfortunately this change 
is one that cannot be avoided. 

The equipment necessary for the identification of specimens of in- 
sects is quite simple and inexpensive, at least that required for the 
study of the larger species. Extremely small forms present greater 
diffieulties on account of the very minute size of the structures which 
must be examined. 

For species of moderate or large size, all that is necessary to observe 
most structural details is a good hand lens. This should be preferably 
one having a rating of 12x or 14x magnification. Such lenses are made 
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of several types. The best, known as an achromatic triplet, which 
gives a clear, sharp image, is made of three lenses cemented together 
into a single piece. Such a lens may be purchased for about six or 





AN ENTOMOLOGICAL Prism BINOCULAR MICROSCOPE 


Built by the Spencer Lens Company from specifications 
of A. L. Melander 

An inclination joint permits tilting the prism body 
forward for restful observation and allows reversal of the 
usual position of the stand, thus affording a free working 
space unobstrueted by the upright support. At the right 
is an insect holder adjustable on a universal joint, with 
cork-tipped elbow for holding the insect pin so that the 
specimen can be rotated constantly in focus. At the left 
on a gooseneck support is the spotlight reflector, oper- 
ating on low voltage. . 


seven dollars; or a pair, giving Sx and 12x magnification respectively, 
mounted in a single holder for about ten dollars. Cheaper types, 
known as Coddingtons or doublets may be purchased at considerably 
lower prices, but their optical properties are comparatively poor and 
they are very unsatisfactory, except for examining large or very flat 
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structures. For small insects and for others as well, a binocular micro- 
scope is the most satisfactory. Such an instrument, provided with 
two or three paired objectives and two pairs of eyepieces made by any 
of several first class manufacturers may be purchased for $150 or 
slightly more. With an automobile spotlight, lighted by a storage 
battery or by a small transformer such as is used for the running of elec- 
trical toys, set above the table so as to throw a spot of light on the 
object, the most minute details of structure may be observed with 
surprising clearness. Such an apparatus is so much better than any 
other that its use is strongly to be advised. 

As a rule no special method of preparation is necessary since most 
of the characters made use of in the keys are readily observed on dried 
pinned specimens. However, in a few cases some previous treatment is 
necessary. The wings of Lepidoptera must usually be freed from their 
scaly covering before the venation can be made out. For this, they 
may be soaked in eau de Javelle to loosen the scales which may then 
be removed by a camel’s hair brush, after which they may be dehy- 
drated, cleared and mounted in balsam or varnish, on slides. Certain 
small insects such as Thysanoptera may also be mounted very satis- 
factorily on slides in balsam or spar varnish, preferably the latter as it 
does not clear transparent structures so completely. Scale insects 
should be boiled in a solution of caustic potash, washed, dehydrated, 
cleared and mounted jn the same way to show the minute structures 
upon which these insects are classified. 

For the methods of collecting, preparing and preserving insects the 
reader is referred to a very comprehensive account by Professor Nathan 
Banks, entitled “Directions for Collecting and Preserving Insects,” 
published as Bulletin No. 67 by the United States National Museum 
in Washington in 1909. 

Directions for the preparation of chitinous structures for study are 
contained in Lee’s “ Microtomist's Vade-Mecum," published by P. 
Blakiston's Sons & Co., Philadelphia (9th edit., 1928), as well as in 
other less inclusive and pretentious works. 
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PART I 


INSECTA 


CONSPECTUS OF THE HIGHER GROUPS OF INSECTA 


Subclass APTERYGOTA 


Order PROTURA 
(Eosentomidæ, Acerentomidæ) 
Order THYSANURA 
(Machilidæ, Lepismatidie) 
Order ENTOTROPHI 
CAMPODEOIDEA (Campodeidæ) 
JAPYGOIDEA (Japygidæ, Projapygidæ) 
Order COLLEMBOLA 
Suborder Arthropleona (Entomobryidæ, Onychiuride, Poduridæ) 
Suborder Symphypleona (Sminthuridæ, Neelidæ) 


Subelass PTERYGOTA 


Order GRYLLOBLATTODEA 
(Grylloblattidæ) 
Order ORTHOPTERA 
Suborder Tettigoniodea 
TETTIGONIOIDDEA (Tettigoniidæ, Gryllacride, Gryllidæ, Steno- 
pelmatidæ, Phasmodidæ) 
GRYLLOTALPOIDEA (Gryllotalpide, Tridactylidæ, Cylindrache- 
tidæ) 
Suborder Acridodea 
ACRIDOIDEA (Acridid:e, Tetrigidæ, Proscopiidz) 
PNEUMOROIDEA (Pneumoridz) 
Order PHASMATODEA 
PHASMATOIDEA (Bacillidæ, Phyllidæ, Phasmatidæ) 
BacrERIOIDEA (Bacuncylide, Bacteriidæ) 
Order DERMAPTERA 
Suborder Forficulina 
PROTODERMAPTERA 
PYGIDICRANOIDEA (Echinosomatide, Pyragridæ, Pygidicranide, 
Karschiellidæ, Anateliidæ, Diplatyidæ) 
PARADERMAPTERA 
LABIDUROIDEA (Platylabiide, Allostethide, Esphalmenide, 
Psalidide, Labiduridæ, Parisolabidæ, Brachylabidæ) 
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EUDERMAPTERA 

LABIOIDRA (Pericomidæ, Nesogastridæ, Vandicidæ, Strongylo- 
psalididæ, Sparattidæ, Spongiphoridæ, Labiidæ) 

FonricULOIDEA (Ghelisodochidæ, Cheliduridæ, Anechuride, 
Forficulidæ, Eudohrniidæ, Neolobophoridæ, Ancistrogastridæ, 
Opisthocosmiidæ, Diaperasticidæ) 

Suborder Arixenina (Arixeniidæ) 
Order DIPLOGLOSSATA 
(Hemimeridæ) 
Order Thysanoptera 
Suborder Terebrantia 

ÆOLOTHRIPOIDEA (Æolothripidæ, Orothripidæ, Melanothripidæ, 
Franklinothripidæ) 

Turiowera (Heterothripidæ, Thripide, Panchetothripide, 
Ceratothripidæ, Merothripidæ) 

Suborder Tubulifera, 

PHLGOTHRIPOIDEA (Phlæothripidæ, Ecacanthothripide, Eupa- 
tithripidæ, Pygothripide, Hystrichothripidæ, Megathripide, 
Ídolothripidæ, Chirothripoidide) 

UROTHRIPOIDEA (Urothripidæ) 

Order BLATTARIÆ 

PHYLLODROMIOIDEA (Blaberidæ, Oxyhaloidæ, Panchloridæ, Epi- 
lampridæ, Nyetiboridæ, Perisphæriidæ, Diplopteridæ, Panes- 
thesiidæ, Cryptocercide, Phyllodromiidæ, Areolariidæ, Chor- 
isoneuridæ, Ectobiidæ, Nothoblattidæ, Attaphilidæ) 

BraTTOIDEA (Blattidæ, Archiblattidæ, Nocticolidæ) 

Coryp101pEA (Latindiidæ, Homæogamiidæ, Polyphagidæ, Cory- 
diidæ, Atticolidæ, Euthyrrhaphidæ) 

Order MANTODEA 

(Mantidæ) 

Order EMBIODEA 
(Embiid:e, Oligotomidæ) 
Order ISOPTERA 
(Mastotermitidæ, Calotermitidæ, Hodotermitidæ, Rhinotermi- 
tidæ, Termitidæ) 
Order CORRODENTIA 
Suborder Parapsocida (Phyllipsocide, Perientomidæ, Lepido- 
psocidæ, Psoquillidæ, Atropidæ, Troctidæ, Archipsocidæ) 
Suborder Eupsocida (Mesopsocidæ, Myopsocidæ, Cæciliidæ, Psocidæ, 
Amphientomidæ, Thyrsophoridæ) 
Order ZORAPTERA 
(20rotypidæ) 
Order MALLOPHAGA 
Suborder Amblycera (Gyropidæ, Boopiidæ, Trimenoponidæ, Meno- 
ponidæ, Læmobothridæ, Ricinide) 
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Suborder Ischnocera (Trichodectidæ, Trichophilopteridæ, Nesio- 
tinidæ, Philopteridæ) 
Order ANOPLURA (Hæmatomyzidæ, Echinophthiriidæ, Hæmatopi- 
nidæ, Hæmatopinoididæ, Pediculidæ, Phthiriidæ) 
Order HOMOPTERA 
Suborder Auchenorrhyncha 

CicADOIDEA (Cicadidæ) 

MEMBRACOIDEA (Membracidæ) 

CrERcoPOIDEA (Machærotidæ, Tomaspididæ, Clastopteride, 
Cercopidæ) 

JassoipEA (Cicadellidæ, Gyponidæ, Penthimiidæ, Thaumasto- 
scopidæ, Ledridæ, Bythoscopidæ, Jassidæ, Paropiidæ, Steno- 
cotidæ, Kæbeliidæ, Ulopidæ, Nirvanidæ, Signoretidæ, Eua- 
canthidæ, Pythamidæ, Æthialoniidæ) 

FULGOROIDEA (Tettigometridæ, Cixiidæ, Delphacidæ, Derbidæ, 
Achilixiidæ, Meenoplidæ, Kinnaridæ, Dictyopharide, Fulgor- 
idæ, Achilidæ, Tropiduchidæ, Nogodinidæ, Flatidæ, Acana- 
loniidæ, Íssidæ, Ricaniidæ, Lophopidæ, Eurybrachidæ) 

Suborder Sternorrhyncha 

CHERMOIDEA (Chermidæ) 

ALEYRODOIDEA (Aleyrodidæ) 

APHIDOIDEA (Aphididæ, Phylloxeridæ) 

CoccoipEA (Ortheziidæ, Monophlebidæ, Diaspididæ, Conchas- 
pididæ, Lecaniidæ, Lacciferide, Apiomorphide, Astero- 
lecaniidæ, Phenacoleachidæ, Coccidæ, Cylindrococeide, Eris 
coccidæ, Kermesidæ) 

Suborder Coleorrhyncha (Peloridiidæ, Pleidæ) 
Order HEMIPTERA 
Suborder Gymnocerata 

ScuTELLEROIDEA (Corimelænidæ, Plataspididæ, Cydnidæ, Seutel- 
leridæ, Pentatomidæ, Podopidæ) 

CoRrEOIDEA (Corizidæ, Coreidæ, Alydidæ) 

GERROIDEA (Gerridæ, Veliidæ) 

ARADOIDEA (Ísodermidæ, Aradidæ, Termatophylidæ, Dysodiidæ, 
Saldidæ, Thaumastotheriidæ, Mesoveliidæ, Hebridæ, Hydro- 

metridæ) 

LYGÆOIDEA (Lygæida, Hyocephalide, Neididæ, Colobothris- 

tidæ, Pyrrhocoridæ) 

TINGIDOIDEA (Piesmidæ, Tingididæ) 

REDUVIO0OIDEA (Henicocephalidæ, Phymatide, Reduviidæ, Ploi- 
ariidz, Nabidæ, Joppeicidæ) 

PorxvcrENOIDEA (Polyetenidæ) 

CIMICOIDEA (Aepophilidæ, Cimicidæ, Velocipedidæ, Antho- 
coridæ, Miridæ, Microphysidæ, Isometopidæ) 

DipsocoroinEa (Dipsocoridæ, Schizopteridæ) 

HELOTREPHOIDEA (Helotrephidæ) 
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Suborder Cryptocerata (Nerthridæ, Ochteridæ, Naucoridæ, Nepidæ, 

Belostomatidæ, Notonectidæ, Corixidæ ) 

Order ODONATA 
Suborder Zygoptera 

C«ENAGRIOIDEA (Hemiphlebiide, Protoneuridæ, Cænagriidæ, 
Synlestidæ, Megapodagriidæ, Lestidæ, Pseudostigmatidæ) 

AGRIOIDEA (Amphipterygidæ, Libellaginidæ, Epallagidæ, Poly- 
thoridæ, Agriidæ) 

Suborder Anisozygoptera 

EPIOPHLEBIOIDEA (Epiophlebiidæ) 

Suborder Anisoptera 

ÆSCHNOIDEA (Petaluridæ, Gomphidæ, Cordulegastridæ, Æsch- 
nidæ) 

LIBELLULOIDEA (Cordulidæ, Libellulidæ) 

Order PLECTOPTERA 

EPHEMEROIDEA (Palingeniidæ, Polymitareidæ, Ephemeridæ, Pota- 
manthidæ, Prosopistomatidæ) 

BAETOIDEA (Baetidæ, Caenidæ, Leptophlebiidæ, Ephemerellidæ, 
Oligoneuridæ) 

SIPHLUROIDEA (Baetiscide, Siphluridæ, Ametropodidæ, Hepta- 
geniidæ) 

Order PLECOPTERA 

(Perlidæ, Pteronareidæ, Eustheniidæ, Austroperlidæ, Lepto- 

perlidæ, Capniidæ, Nemouridæ) 
Order MEGALOPTERA 

ConyDALOIDEA (Corydalidæ) 

SIALOIDEA (Sialidæ) 

Order RAPHIDIODEA (Raphidiidæ) 
Order NEUROPTERA 

Irgoxoipra (Ithonidæ) 

Hemerosiowra (Hemerobiidæ, Sympherobiide, Dilaridæ, 
Psychopsidæ, Osmylidæ, Polystæchotidæ, Sisyridæ, Chry- 
sopidæ, Apochrysidæ, Berothidæ, Trichomatidæ, Mantispidæ) 

NEMOPTEROIDEA (Nemopteridæ) 

MYRMELEONTOIDEA (Myiodactylide, Nymphidæ, Myrmeleon- 
tidæ, Stilbopterygidæ, Ascalaphidæ) 

CONIOPTERYGOIDEA (Coniopterygide) 

Order MECOPTERA 
Suborder Protomecoptera (Notiothaumidæ, Meropidæ) 
Suborder Eumecoptera (Panorpidæ, Boreidæ, Bittacidæ) 
Order TRICHOPTERA 
Suborder Æquipalpia 
RHYAcorHILOIDEA (Rhyacophilidæ, Philopotamidæ, Polycen- 
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tropodidæ, Hydropsychidæ, Psychomyiidæ, Calamoceratidæ, 
Odontoceridæ, Leptoceridæ, Molannidæ) 
HYDROPTILOIDEA (Hydroptilidæ) 
Suborder Inæquipalpia 
PHRYGANOIDEA (Phryganeidz, Limnephilidæ) 
SERICOSTOMATOIDEA (Sericostomatidæ) 
Order LEPIDOPTERA 
Suborder Jugatæ 

MicmorrERYGOIDEA (Micropterygide, Eriocraniidæ, Mnesar- 
chæidæ) 

HEPIALOIDEA (Hepialidæ, Prototheoridæ, Anomosetidæ, Palæo- 
setidæ) 

Suborder Frenatæ 

CossorpEA (Zeuzeridæ, Cossidæ, Argyrotypide, Metarbelidæ, 
Hypoptidæ, Ratardid:e) 

CasTNIOIDEA (Castniidæ, Tascinidæ) 

PsvcuorpEA (Psychidæ, Taleporiide, Heterogynide, Zygæ- 
nidæ, Charidæidæ, Himantopteride, Pyromorphide, Eucleide, 
Megalopygidæ, Dalceridæ, Chrysopolomidz, Mimallonidæ) 

TortTricoweEA (Olethreutidz, Tortricidæ, Phaloniidæ, Carpo- 
sinidz) 

PTEROPHOROIDEA (Pterophoridæ, Orneodidæ, Agdistide, Oxy- 
chirotidæ) 

PYRALIDOIDEA (Pyralididæ, Tineodidæ, Hyblæidæ) 

URANIOIDEA (Epiplemidæ, Uraniidæ, Lonomiidæ, Epicopeiidæ) 

BOMBYCOIDEA (Lasiocampidæ, Bombycidæ, Lemoniidæ, Cither- 
oniidæ, Saturniidæ, Eupterotidæ, Brahmæidæ, Oxytenidæ, 
Cercophanidæ) | 

GEOMETROIDEA  ((Enochromatide, Boarmidæ,  Geometridz, 
Sterrhidæ, Larentiidæ, Hemitheidæ, Acidaliidæ, Brephidæ) 

SPHINGOIDEA (Sphingidæ) 

"TaxEoIDEA (Adelidæ, Incurvariide, Nepticulidæ, Ashinagide, 
Amphitheridæ, Agonoxenidæ, Acrolophide, Setomorphide, 
Tineidæ, Amydriidæ, Tischeriidæ, Lyonetiidæ, Opostegide, 
GEnophilidæ, Prodoxidæ, Epipyropidæ, Coleophoridæ, Mom- 
phidæ, Elachistidæ, Phyllocnistidæ, Heliozelide, Douglasiidæ, 
GEcophoridæ, Ethmiidæ, Xyloryetidæ, Stenomidæ, Gelechiide, 
Metachandidæ, Epimarptidæ, Blastobasidæ, Hyposmocomidæ, 
Cosmopterygidæ, Seythrididæ, Epermeniidæ, Argyresthesiidze, 
Chlidanotide, Yponomeutidæ, Ceeidosidæ, Ridiaschinidæ, 
Plutellidæ, Cyclotornide, Anomologidæ, Glyphipterygide, 
Heliodinidæ, Copromorphidæ, Ægeriidæ) 

Nocrvornra (Endromididæ, Anthelidæ, Drepanidæ, Thyatiridæ, 
Hypsidæ, Lymantriidæ, Noctuide, Lithosiidæ, Plusiidæ, 
Nolidæ, Hylophilidæ, Cocytiide, Aretidæ, Euchromiide, 
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Agaristidæ, Pericopidæ, Apoprogenidæ, Sematuride, Cyma- 
tophoridæ, Callidulidæ, Pterothysanidæ) 
Suborder Rhopalocera 
HESPERIOIDEA (Euschemonidæ, Megathymide, Hesperiide) 
PAPILIONOIDEA (Asciidæ, Papilionidæ, Parnassiide, Danaide, 
Eueididz, Ithomiide, Satyridæ, Brassohdæ, Morphoidæ, Nym- 
phalidæ, Libytheidæ, Riodinidæ, Lycænidæ) 
Order DIPTERA 
Suborder Nematocera 
TipuLoinra (Trichoceratidæ, Tipulidæ, Limoniidæ) 
PsycHonoipra (Psyehodidæ, Tanyderidæ, Ptychopteridæ) 
BLEPHAROCERATOIDEA (Blepharoceratidæ, Deuterophlebiidæ) 
CHIRONOMOIDEA (Chironomidæ, Ceratopogonidæ, Thauma- 
leidæ, Simuliidæ) 
CuLiIco1DEa (Culieidæ, Dixidæ) 
ANISOPODOIDEA (Anisopodidæ, Mycetobiidæ, Pachyneuridæ) 
BIBIONOIDEA (Hesperinidæ, Bibionidæ, Scatopsidæ) 
MYCETOPHILOIDEA (Mycetophilidæ, Sciophilidæ, Bolitophilidæ, 
Ditomyiidæ, Ceroplatidæ, Macroceratide, Diadocidiide, 
Sciaride, Cecidomyiide) 
Suborder Brachycera 
Division ORTHORRHAPHA 
SrRATIOMYIOIDEA (Stratiomyiidæ, Pantophthalmidæ, Chiromyz- 
ide, Xylomyiidæ) 
TABANOIDEA (Rhagionidæ, Xylophagidæ, Cænomyiidæ, Taban- 
idæ) 
THEREVOIDEA (Therevidæ, Scenopinidæ, Nemestrinidæ, Acro- 
ceratidæ) 
ÅSILOIDEA (Bombyliidæ, Asilidæ, Apioceratide, Mydaidæ) 
EwPIDOIDEA (Empididæ, Dolichopodidæ) 
Division CYCLORRHAPHA 
Series ÅSCHIZA 
LoncHoPTEROIDEA (Lonchopteridæ) 
Proroipna (Phoridz, Termitoxeniidz, Thaumatoxenidæ, Braul- 
idæ) 
PLATYPEZOIDEA (Platypezidæ, Seiadoceratidæ) 
SYRPHOIDEA (Pipunculidæ, Syrphidæ) 
Series SCHIZOPHORA 
Section MYODARIA 
Muscoipna 'TuEcosroMATA (Tachinidæ, Dexiidæ, Phasiide, 
Rhinophoridæ, Sarcophagidæ, Calliphoridæ; Museidæ, Glos- 
sinidæ, Anthomyiidæ, Cordyluridæ, CEstridze) 
MuscoimEA  HarLosroMmaATA (Gastrophilide, Ctenostylide, 
Conopidæ, Pyrgotidæ, Phytalmiide, Platystomatidæ, Ptero- 
callidæ, Ortalidæ, Ulidiide, Richardiidæ, Rhopalomeride, 
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Rhinotoridz, Trypetidæ, Tachiniscidæ, Lonchæidæ, Pallop- 
teridæ, Tanypezidæ, Nothybidæ, Micropezidæ, Neriidæ, Sep- 
sidæ, Piophilidæ, Thyreophoridæ, Megamerinidæ, Diopsidæ, 
Clusiide,  Tetanoceratidz, Dryomyzide,  Neottiophilidæ, 
Lauxaniidæ, Celyphidæ, Periscelidæ, Cælopidæ, Helomyzidæ, 
Trichoscelidæ, Chyromyiid:e, Psilidæ, Anthomyzide, Opomyz- 
idæ, Ochthiphilide, Tethinidæ, Agromyzidæ, Odiniidæ, Carn- 
ide, Milichiidæ, Cryptochætidæ, Drosophilidæ, Diastatidæ, 
Astiidæ, Aulacogastridæ, Canaceidæ, Ephydridæ, Oseinidæ, 
Borboridæ, Leptoceratidæ) 
Section PUPIPARA 
Hirrososcorpra (Hippoboscide, Streblidæ, Nycteribiidæ) 
Order SIPHONAPTERA 
Suborder Fractocipita (Ischnopsyllidæ, Hystrichopsyllidæ, Macro- 
psyllidæ) 
Suborder Integricipita (Pulicide, Ctenophthalmidæ, Dolichopsyl- 
lide, Uropsyllid:e, Hectopsyllidæ, Tungidæ) 
‘Order COLEOPTERA 
Suborder Adephaga 

CARABOIDEA (Cicindelide, Carabidæ, Pseudomorphidæ, Omo- 
phronidz, Amphizoide, Hygrobiidæ, Haliplidæ, Dytiscidæ) 

GYRINOIDEA (Gyrinidæ) 

PAUSSOIDEA (Paussidæ) 

CurorpEA (Cupidæ) 

RaysonoinrA (Rhysodidæ, Jacobsoniidze) 

Suborder Polyphaga 

HYDROPHILOIDEA (Hydrophilidæ, Hydroscaphidæ) 

STAPHYLINOIDEA (Silphidæ, Thorictidæ, Sphæritidæ, Leptinidæ, 
Clambidæ, Scaphidiidæ, Seydmænidæ, Brathinide, Staphy- 
linidæ, Platypsyllidæ, Pselaphidæ, Clavigeridæ) 

CucujoimpEA (Cucujidæ, Parandridæ, Helotidæ, Passandridæ, 
Silvanidæ) 

CANTHAROIDEA (Lampyrid:e, Cantharidæ, Lycide, Drilidæ, Ly- 
mexylidæ, Micromalthidæ, Atractoceride, Telegeusidæ, Dasyt- 
ide, Malachiidæ, Cleridæ, Corynetidæ) 

MORDELLOIDEA (Cephaloidie, CEdemeridz, Mordellidæ, Rhipi- 
phoridæ, Meloidæ,. Eurystethidæ, Pythidæ, Pyrochroidæ, 
Pedilidæ, Anthicidæ, Euglenidæ) 

ELATEROIDEA (Cerophytidæ, Cebrionidæ, Plastoceridæ, Rhipi- 
ceratidæ, Elateridæ, Melasidæ, Throseidæ, Buprestidæ) 

Dryoroipra (Psephenidæ, Dryopidæ, Helmidæ, Heteroceridæ, 
Georyssidæ) 

DascyLLormra (Dascyllide, Helodidæ, Chelonariidæ, Dermes- 
tide, Byturidæ, Byrrhidæ, Nosodendridæ, Ptinidæ, Ectreph- 
idæ, Gnostidæ, Eucinetide) 
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HisTEROIDEA (Histeridæ, Niponiidæ, Synteliidæ) 

CoLypiomEA (Colydiidæ, Murmidiidæ, Ostomatide, Mono- 
tomidæ, Cryptophagidæ, Nitidulidæ, Brachypteridæ, Rhizo- 
phagidæ, Ciidæ, Mycetophagidæ, Erotylidæ, Languriide, 
Catopochrotidæ, Phalaeridæ, Lyctide, Anobiidæ, Bostrych- 
idæ, Lathrididæ, Monotomidæ, Derodontidæ, Endomych- 
ide, Mycetæidæ, Coccinellidæ, Orthoperidæ, Phænocephalidæ, 
Sphæriidæ, Ptiliidæ, Hydroscaphide, Discolomidæ, Cyatho- 
ceridæ) 

TENEBRIONOIDEA (Tenebrionidæ, Cossyphodidæ, Cistelidæ, Pe- 
triidæ, Lagriidæ, Elacatidæ, Nilionidæ, Sphindidæ, Melan- 
dryidæ, Scraptiide, Monommatidæ, Trictenotomidæ) 

CERAMBYCOIDRA (Prionidæ, Lamiidæ, Cerambyeidæ, Donaciidz, 
Megascelidæ, Sagridæ, Crioceridæ, Cryptocephalidæ, Chlamyd- 
idæ, Megalopodidæ, Clytridæ, Chrysomelidæ, Lamprosomat- 
ide, Eumolpidæ, Galerueidæ, Halticidæ, Hispidæ, Cassidide, 
Mylabridæ) 

CURCULIONOIDEA (Brentidæ, Cyladidæ, Rhinomaceridæ, Curcu- 
lionidæ, Platypodidæ, Chapuisiidæ, Scolytidæ, Scolytoplaty- 
podidæ, Ipidæ, Anthribidz, Aglyeideridæ, Proterhinidæ) 

SCARABJEOIDEA (Passalidæ, Lucanidæ, Sinodendridæ, Trogidæ, 
Scarabæidæ, Geotrupidæ, Pleocomidæ, Glaphyridæ, Orph- 
nidæ, Ochodæidæ, Hybosoridæ, Aphodiidæ, Ægialiidæ, Melo- 
lonthidæ, Euchiridæ, Rutelidæ, Pachypodidæ, Dynastidæ, 
Phænomeridæ, Cetoniidæ, Trichiidæ) 

Order STREPSIPTERA 

MENGEOIDEA (Mengeidæ, Mengenillidæ) 

STICHOTREMATOIDEA (Stichotrematidæ) 

XENOIDEA (Callipharixenidæ, Myrmecolacidæ, Stylopidæ, Hy- 
lecthridæ, Xenidæ) 

HALICTOPHAGOIDEA (Diozoceratidæ, Halictophagidæ) 

ELENCHOIDEA (Elenchidæ) 

Order HYMENOPTERA 
Suborder Chalastogastra 

PAMPHILIOIDEA (Pamphiliidæ, Xyelidæ) 

TENTHREDINOIDEA (Megalodontidæ, Cimbicidæ, Pergidæ, Ar- 
gidæ, Blasticotomidæ, Tenthredinidæ, Diprionidæ) 

SIRICOIDEA (Xiphydriide, Cephidæ, Sirieidæ) 

ORYSSOIDEA (Oryssidæ) 

Suborder Clistogastra 
Division TEREBRANTIA 

IcHNEUMONOIDEA (Megalyridæ, Stephanidæ, Aulacidæ, Gaster- 
uptionidæ, Evaniidæ, Ichneumonidæ, Braconidæ, Ágriotypidæ, 
Alysiidæ, Trigonalidæ) 

CHALCIDOIDEA (Callimomidæ, Agaontidæ, Leucospididæ, Or- 


BRUES AND MELANDER: CLASSIFICATION OF INSECTS 25 


myridæ, Eurytomidæ, Perilampidæ, Eucharididæ, Cleonym- 
idæ, Encyrtidæ, Pteromalidæ, Miscogastridæ, Elasmidæ, Lep- 
tofænidæ, Eulophidæ, Trichogrammatidæ, Mymaridæ) 

SERPHOIDEA (Pelecinidæ, Monomachidæ, Heloridæ, Roproniidæ, 
Vanhorniidæ, Serphidæ, Belytidæ, Diapriidæ, Scelionidæ, Cal- 
liceratidæ, Platygastridæ) 

CyxiPorpEA (Ibaliide, Cynipidæ, Figitidæ) 

Division ACULEATA 

BETHYLOIDEA (Rhopalosomatidæ, Bethylidæ, Dryinidæ, Embo- 
lemidæ, Sclerogibbidæ) 

CunysiDOIDEA (Cleptidæ, Chrysididæ, Alienidæ) 

ScoL10IDEA (Sapygidæ, Plumariidæ, Scoliidæ, Tiphiidæ, Antho- 
boseidæ, Sierolomorphidæ, Thynnidæ, Methocide, Myrmos- 
idæ, Mutillidæ, Apterogynidæ) 

FoRrMICOIDEA (Formicidæ) 

VESPOIDEA (Vespidæ) 

PsAMMOCHAROIDEA (Psammocharidæ) 

SPHECOIDEA (Ampulieidæ, Sphecidæ, Mellimidæ, Gorytidæ, Nys- 
sonidæ, Trypoxylidæ, Stizidæ, Dimorphidæ, Bembicidæ, Lar- 
ridæ, Miscophidæ, Philanthidæ, Cerceridæ, Alysonidæ, Pem- 
phredonidæ, Crabronidæ, Oxybelidæ) 

APorpEA (Colletidæ, Prosopididæ, Andrenidæ, Megachilidæ, 
Panurgidæ, Podaliriide, Bombidæ, Euglossidæ, Xylocopidæ, 
Ceratinidæ, Stelididæ, Chrysanthedidæ, Nomadidæ, Melec- 
tidæ, Apidæ) 
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KEY TO THE CLASSES OF ARTHROPODA 


Antenne absent; often four or five pairs of legs, sometimes more 


veryrarely less orac 4 C SCOPE D c EODD 2 
One or two pairs of antenne present; legs variable, often three or 
many pains eea e e a e a T 9 
Marine animals, occasionally living near the tidal zone. ....... 3 
Terrestrial, rarely aquatic species living in fresh water; never 
living in the ocean below the tidal zone..................-. 1 


Respiratory organs well developed, consisting of blood gills; four 
anterior pairs of legs chelate at tip; large animals, the body 
covered by a convex carapace. King crabs, Horseshoe crabs. 

XIPHOSURA 

Respiratory organs absent or vestigial; none of the legs chelate at 
tip; body small, with extremely long legs. ... PYCNOGONIDA 

Four pairs of legs in the adult, sometimes with another more 
anterior pair of appendages (pedipalpi) resembling walking 


Mhree pairs onlegstor lessee ee reece c E 6 
With a well developed respiratory system composed of book lungs 
or of tubular tracheæ opening by spiracles, or of both in the 
same animal; reproductive organs opening near the base of the 
abdomen below; integument usually heavily chitinized at least 
on part of the body. Spiders, Scorpions, Mites, Ticks, ete. 
ARACHNIDA (Page 535) 
Without any special respiratory organs, reproductive organs open- 
ing into the alimentary canal; very small or microscopic animals 
with weakly chitinized integument, living in damp places or 
aquatic. Water bears, Bear animalcules. 
TARDIGRADA (Page 581) 
With three pairs of legs, or with only two pairs, in the latter case 
the body is vermiform and shows many minute transverse 
wrinkles or annulations; small or minute animals............ tí 
Without legs in the adult which is vermiform and shows many 
minute transverse wrinkles or annulations, or with two pairs 
in the embryo or young larva which is short and not thus an- 
nulate; internal parasites of vertebrates (see couplet 5). (Order 
Pentastomida) ðn ARÁCHNIDA, part. (Page 535) 
Three pairs of legs... ira neeaae A eee 8 
Two pairs of legs; body long, tapering, the integument with 
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minute transverse rings or wrinkles; living in plant or animal 
tissues. Some Acarina (see couplet 5). 
ARACHNIDA, part. (Page 535) 
Body elongate; abdomen consisting of eleven segments, its basal 
three segments each bearing a pair of vestigial legs. (Order 
Protura. (If internal parasites, cf. Strepsiptera, p. 467). 
INSÉCTA, part. (Page 28) 
Body short, rounded or oval; abdomen not segmented and without 
appendages below. The young of some Acarina. 
ARÁCHNIDA, part. (Page 535) 


TOn one par ofantenne » occ coun aaa aa 10 


Two pairs of antennæ; five or more pairs of legs; aquatic (very 
rarely terrestrial) animals living in the sea or in fresh water, 
provided with true gills, except in some parasitic forms. 

CRUSTACEA (Page 534) 

With three pairs of legs in the adult, and usually with wings; legs 

reduced in size and structure or often completely absent in the 


[ET AE See ears cers RENE a JER INSÉCTA (Page 28) 
More than three pairs of legs; no wings; body usually very elon- 
gale a. an 1 


Legs of the first three segments behind the head similar, composed 
of distinct joints, but of a different type from the more posterior 
pairs which are not clearly jointed. Larvæ of some insects. 

INSECTA, part. (Page 28) 

Legs essentially similar, at most only the first pair strikingly 

different from the more posterior ones. .... 0000. 12 


. Legs composed of distinct, heavily chitinized segments which are 


articulated by sharply differentiated joints; integument usu- 
ell kv eese lavi vate eoo c occonacsdUuctccotecus `. 13 
Legs fleshy with numerous annulations, but without any clearly 
articulated joints; long cylindrical, soft-bodied animals. Tropi- 
CAR ENS I roto ONYCHÓPHORA (Page 532) 
Not more than one pair of legs on any segment of the body... .. 14 
Two pairs of legs on some, usually on most of the segments of the 
body (as indicated by the e body usually more or less 
cylindrical. . Æ R .DIPLÓPODA (Page 585) 
Antennæ Biss. isis canit NOM D EE ener 15 
Antennæ branched apically, terminating in three multiarticulate 
setiform appendages; nine pairs of legs; minute animals without 
respiratory organske erea ee PAURÓPODA (Page 583) 
Legs terminating in a single tarsal claw; first pair of legs modified 
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to form jaw-like poison fangs; at least nineteen body segments 
and fifteen or more pairs of legs in the adult. Centipedes. 
CHILÓPODA (Page 599) 
Legs each bearing two tarsal claws; first pair of legs more or less 
reduced in size, not jaw-like and without poison gland; 15 to 
22 body segments and twelve pairs of legs. 
SYMPHYLA (Page 603) 


CLASS INSÉCTA 
(IIEX ÁPODA) 


Small or moderate-sized, frequently very small or minute, never very 
large, Arthropoda. Body of adult and sometimes also of the immature 
stages more or less clearly divided into three groups of segments, 
head, thorax and abdomen; those forming the head fused into a single 
piece. Three thoracic segments, each bearing a pair of legs; the first 
segment often much more freely articulated than the others; second 
and third each usually bearing a pair of wings, sometimes absent on 
the third or entirely wanting. Abdomen composed of eleven segments 
or less, frequently six to eight, often terminated by a pair of cerci. 
One pair of antenn:e almost always present; three pairs of mouthparts; 
a pair of mandibles fitted for chewing or piercing, and two pairs of 
maxillz, the latter usually bearing a jointed palpus and the first pair 
usually biramose. Compound eyes and three simple ocelli usually 
present. Legs almost always terminating in claws, usually nine- or 
eight-jointed, occasionally less. Wings usually supplied with a series 
of branched veins or chitinous thickenings, fore pair often thicker 
than the hind ones. Respiration by branched, tubular tracheæ opening 
by segmentally arranged pairs of spiracles. Development direct in the 
primitive forms or with a metamorphosis often involving great changes 
in form and habits. Younger stages without functional wings; in the 
forms undergoing metamorphosis with the legs and antennæ much 
reduced and the body grub-like, caterpillar-like, or vermiform. Insects. 


KEY TO THE ORDERS OF INSECTA 


1. Wings developed; e I P 
Vimncel]ess/orsithvestimalbyns eea LCS 32 


2. The wings of the mesothorax (the fore wings) horny, leathery or 
parchment-like, at least at the base; differing materially in 
texture from the membranous hind wings which exceptionally 
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may be absent. Prothorax large and not fused with the meso- 
thorax (except in the rare Strepsiptera, which have minute 
wn V oor S 2.0 Nd 3 
The mesothoraeic wings neg ANTS. < sy on Gro rac oe ae E 12 
Mesothoracic wings (called tegmina or hemelytra) containing 
veins, or at least the metathoracic wings not folded crossways 
When mddeniundentheupper mingser C TT T Í 4 
Mesothoracic wings (called elytra) veinless, of uniform, horny 
consistency, the metathoracic wings, when present, folded cross- 
ways as well as lengthwise when at rest and hidden beneath the 
elytra; mouth mandibulate......... Dese al ET Sv, 1l 
Mouthparts forming a jointed beak, fitted for piercing and suck- 
Yone Su E HS ess ne dn ing send moving later- 
nq E o ATO oct 
Head usually horizontal and with the beak arising from the under 
part so as to project downwards, the gula well developed; meso- 
thoracic wings usually leathery at the base and abruptly mem- 
branous on the apical portion, the membranous parts usually 
overlapping one another and lying flat over the abdomen when 
at rest. True bugs..............HEMÍPTERA (Page 140) 
Head usually vertical and with the beak arising from the back 
part so as to project backward between the front legs; gale 
absent, or represented by a small membrane. 
HOMOPTERA (Page 106) 
Hind wings not folded, similar to the fore wings; social species, 


living in colonies. Termites......... ISOPTERA (Page 93) 
Hind wings folding, fan-like, broader than the fore wings. ...... ü 


Usually rather large or moderately large species; antennæ usually 
lengthened and thread-like; prothorax large and free from the 
mesothorax; cerci present; fore wings rarely minute, usually 
longe cec cau c aw TE n eese 8 

Very small active species; antennæ short, with few joints, at least 
one joint bearing a long lateral process; no cerci; fore wings 
minute; prothorax small. Rare, short-lived insects, parasites 
of other insects, usually wasps and bees. 

Males of STREPSIPTERA (Page 467) 

Hind femora not larger than the fore femora; mute species; body 
more or less flattened with the wings superposed when at rest; 
tergites and sternites subequal............ ee ey ERI 

Hind femora almost always an rer nee dis fore nia. 
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jumping species, if not (Gryllotalpidæ) the front legs broadened 
for burrowing; species usually capable of chirping or making a 
creaking noise; body more or less cylindrical, the wings held 
sloping against the sides of the body when at rest; tergites usu- 
ally larger than the sternites. Grasshoppers, Katydids, Crickets. 
ORTHOPTERA (Page 48) 
Body elongate; head free, not concealed from above by the pro- 
thorax deliberate movers oo acco oe coca uaguaaeuuouuesves: 10 
Body oval, much flattened; head nearly concealed beneath the 
oval pronotum; legs similar and fitted for rapid running, the 
coxæ large. Roaches.............BLATTARIZ (Page 77) 
Prothorax much longer than the mesothorax; front legs almost 
always heavily spined, formed for seizing prey; cerci usually 
with several joints. Mantes, Leaf insects. 
MANTODEA (Page 83) 
Prothorax short; legs similar, formed for walking; cerci one- 
jointed. Stick insects, Walking sticks. 
PHASMATODEA (Page 61) 
Abdomen terminated by movable, almost always heavily chiti- 
nized foreeps; antennæ long and slender; fore wings short, 
leaving most of the abdomen uncovered, hind wings nearly 
cireular, delicate, radially folded from near the center; elongate 
ll ses SN DERMÁPTERA (Page 65) 
Abdomen not terminated by forceps;! antennæ of various forms 
but usually eleven-jointed; fore wings usually completely 
sheathing the abdomen; generally hard-bodied species. Beetles, 


Weevils....................... COLEOPTERA (Page 408) 
VIa r 13 


With but two wings (the mesothoracic) usually outspread when 
LNCS Litera ai UP a AR E E 30 
Wings long, very narrow, the margins fringed with long hairs, al- 
most veinless; tarsi one- or two-jointed, with swollen tip; 
mouthparts asymmetrical, without biting mandibles, fitted 
for lacerating and sucking plant tissues; no cerci; minute spe- 
es THYSANÓPTERA (Page 72) 
Wings broader and most often supplied with veins, if rarely some- 
what linear the tarsi have more than two joints and the last 
tarsal Ont Snot SOl en REE 14 
Hind wings with the anal area folded in plaits, fan-like, in repose, 


1 If very rarely (one African genus) with apical forceps-like appendages, the wings are not as 
in Dermaptera. 
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larger than the fore wings; antennæ prominent; veins usually 


numerous larvæmgqur tic oc coooocovoscosconpeno09 0005 Bt 15 
Hind wings not folded, not larger than the fore wings, the anal 
area small and not separated S TOO EE EO 17 

. Tarsi five-jointed; cerci not pronounced.....................16 


Tarsi three-jointed; body rather Sinon Tun jointed cerci; 
wings at rest overlapping the abdomen, prothorax large, free; 
species of moderate to large size. Stone-flies. 

PLECÓPTERA (Page 176) 

Costal area with few crossveins; wing with the surface hairy; pro- 
thorax small; species of smal] to moderate size. Caddice flies. 

TRICHOPTERA (Page 191) 

Costal area with many crossveins; prothorax rather large; species 
of moderate to large size...... MEGALÓPTERA (Page 179) 

Antenne short and inconspicuous; wings netveined with numerous 
crossveins; nymphs aquatic. (SUBULICORNIA) ......... 18 

Antenne: larger, distinct, if rarely small the crossveins are few; 
larvæ almost always terrestrial................... „19 

Hind wings much smaller than the wings; dose AN in 
long, thread-like processes; tarsi normally four- or five-jointed; 
sluggish fliers. May flies. .. .... PLECTÓPTERA (Page 169) 

Hind wings nearly like the fore wings; no caudal setze; tarsi three- 
jointed; vigorous, active fliers, often of large size. Dragon flies, 
Dans ele fire og eee o RR ODONATA (Page 159) 

Head produced into a mandibulate beak (Fig. 354), hind wings 
not folded; wings usually with color pattern, the crossveins 
numerous; male genitalia usually greatly swollen, forming a 


reflexed bulb. Scorpion flies...... MECOPTERA (Page 189) 
Head not drawn out as a mandibulate beak; male abdomen not 
Forn ei pat cÆ od EE auto OU T AS TRE TIO EEEEEEN 20 
Ao EE EE CO EET CIT genes 21 
Mouth haustellate, the mandibles not formed for chewing; no 
CERCIMICLOSSNCINS HCW. emer cia e E 28 


. Tarsi five-jointed, if rarely-three- or four-jointed, the hind wings 


are smaller than the front ones and the wings lie flat over the 


pody DOCET m ET T PS sg Soa 22 
Tarsi two-, three- or four-jointed; veins and crossveins not numer- 
OSS 25 


Prothorax small or only moderately long. (In Mantispidæ the 
prothorax is very long, but the front legs are strongly rap- 
tona EMEN l srl 28 
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Prothorax very long and cylindrical, much longer than the head; 
front legs normal; antennæ with more than eleven joints; cross- 
veins numerous... ..... „RAPHIDIÖDEA (Page 180) 


. Wings similar, with many veins d erossveins; prothorax more 


or less free. If the neuration is very rarely reduced (Coniop- 
teva) ND WEISS) are powdered EET 24 
Wings with relatively few angular cells, the costal cell without 
crossveins; hind wings smaller than the fore pair; prothorax 
fused with the mesothorax; abdomen frequently constricted 
at the base and ending in a sting or specialized ovipositor. 


Ants, Wasps, Bees, etc.... .HYMENÓPTERA (Page 471) 
Costal cell, at least in the teres wing, almost always with many 
CREO. os ocoscncobodocces NEUROPTERA (Page 181) 
Costal cell without crossveins...... MECOPTERA (Page 189) 


Wings equal in size, or rarely the hind wings larger, held super- 
posed on the top of the abdomen when at rest; media fused 
with the radial sector for a short distance near the middle of the 
wing; tarsi three-, four-, or five-jointed .................. 26 

Hind wings smaller than the fore wings; wings held at rest folded 
back against the abdomen; radius and media not fusing; tarsi 
vor sagað ns aaeDadoondec 83 60 Í aði 

Tarsi appar ently four-jointed; cerci usually minute; social species, 


living COMME cgo ow on oneone nace ISÓPTERA (Page 93) 
Tarsi ani the front metatarsi swollen; cerci conspicu- 
ous; usually solitary species.......... EMBIODEA (Page 91) 


Cerci absent; tarsi two- or three-jointed; wings remaining attached 
throughout life; radial sector and media branched, except. 
when fore wings are much thickened. 

CORRODÉNTIA (Page 96) 

Cerci present; tarsi two-jointed; wings deciduous at maturity, 
the neuration greatly reduced; radial sector and media simple, 
nnbynchcu 0064 anno ZORÁPTERA (Page 100) 

Wings not covered with scales, not outspread when at rest; pro- 
thorax large; antennæ with few joints; mouthparts forming a 
jointed piercing beakcserars ð arg e e 

Wings and body covered with colored scales which form a definite 
pattern on the wings; antennæ many-jointed; mouthparts when 
present forming a coiled tongue. Moths and Butterflies. 

LEPIDÓPTERA (Page 198) 

Beak arising from the back of the head. 

HOMOPTERA (Page 106) 
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Beak arising from the front part of the head. 
HEMÍPTERA (Page 140) 
Mouth not functional; abdomen furnished with a pair of caudal 
las aa 31 
Mouthparts forming a proboscis, only exceptionally vestigial; 
abdomen without caudal filaments; hind wings replaced by 
knobbed halteres. Flies, Mosquitoes, Midges. 
DÍPTERA (Page 264) 
No halteres; antennæ inconspicuous; crossveins abundant. A few 
rare May fies -ocea 55 PLECTÓPTERA (Page 169) 
Hind wings represented by minute hook-like halteres; antennæ 
evident; neuration reduced to a forked vein; crossveins lacking; 
minute delicate insects. Males of Scale insects. 
HOMÓPTERA (Page 106) 
Body more or less insect-like, i.e. with more or less distinct head, 
thorax and abdomen, and jointed legs, and capable of locomo- 


tion A ecco o eoe E ð 
Without distinct body parts, or without jointed legs, or incapable 
ok lace mot ccc te ME CELER. 75 

. Terrestrial, breathing through spiracles; rarely without special 
respirator org ans e ee 9:099 505 en. e 34 
Living in the water; usually gill-breathing, larval forms. .......61 
Parasites on warm-blooded animals .............-......+0+- 69 


Mouthparts vestigial, retracted in the head and scarcely or not 
at all visible; underside of the abdomen with styles or other ap- 
pendages; very delicate small or minute insects. (APTERY- 


GOTAS SR, Noc Gd a. is 35 
Mouthparts mandibulate, formed for chewing (if body is covered 
with scales, sce Thysanura). o oc og cucduasedveoosegnugone 38 
Mouthparts haustellate, formed for sucking................. 57 


. Abdomen consisting of ten to twelve segments, no ventral sucker 


at its base, no terminal springing apparatus...............- 36 
Abdomen consisting of six segments or less, with a forked 
sucker at base below and usually with a springing apparatus 
(furcula) near the tip beneath; cerci absent. 
COLLEMBOLA (Page 44) 
Basal three segments of the abdomen with ventral styles; antennæ 
absent; no cerci, but a short anal tube present; head pear-shaped; 
prothorax short; abdomen with twelve segments; minute, 
cylindrical species. (Class MIRIENTÓMAT A). 
PROTURA (Page 40) 
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Ventral styles occurring to the seventh segment; antennæ thread- 
like; cerci present; prothorax not short.................... oF 


. Body never scaly; mouthparts concealed except for the palpi; 


apex of the abdomen without a median process. 

ENTOTROPHI (Page 43) 
Body usually covered with minute scales; tips of the mouthparts 

visible; abdomen with a median cerciform appendage. 
THYSANURA (Page 41) 
Underside of abdomen entirely withoutlegs.................. 39 
Abdomen bearing false legs beneath which differ from those of 
the thorax; body caterpillar-like, cylindrical, the thorax and 


abdomen not distinctly separated; larval forms............ 55 

Sh), Acie one and CMSMNCW, oo vo acco ca capes soo eh ooh onaeans 40 
Antenne short, not pronounced; larval forms................ 53 

40. Abdomen terminated m strong movable forceps; prothorax free. 
Bs oo eec Wu .DERMÁPTERA (Page 65) 
Abdomen que anding? in as bg. UL RAN SHE 41 

41. Abdomen not strongly constricted at the base, broadly joined to 
the: horast aa kga RS a E 42 


43. 


44. 


45. 


46. 


47. 


Abdomen strongly constricted at the base; prothorax fused with 
the mesothorax. Ants, etc..... HYMENOPTERA (Page 471) 


T Herdnotproloncedinio benk ae ETE te a a ee 43 


Head produced into a mandibulate beak. 
MECÓPTERA (Page 189) 
Very small (three millimeters), louse-like jumping species; pro- 
thorax inconspicuous. Book lice. CORRODÉNTIA (Page 96) 
Larger, or at least not louse-like species; prothorax large. .. .. .. 44 
Hind legs fitted for jumping, the femora enlarged; wing-pads of 
larvæ when present in inverse position, the metathoracic over- 


lapping the mesothoracic......... ORTHÓPTERA (Page 48) 
Hind legs not enlarged for jumping; wing-pads, if present, in 
normal positions ee RAT T TT Ee eee eee ric 45 
Prothorax much longer than the mesothorax; front legs fitted for 
ISS JÖRÐ? ..0.0.20.0003. 00. .0.3 000 = MANTÖDEA (Page 83) 
Erothorax not ereat lene thencds M 46 
Cerci present; antennæ usually with more than fifteen joints, often 
inanysjolnted ða erus oe EERERD ` 47 
No cerci; body often hard-shelled; antennæ usually with eleven 
ONIS T NEED MP COLEÓPTERA (Page 408) 
(&ereibvenübumoneNGaDRGHUEESRIONDNUSEE C T CC T 48 


Gereislorðkvithone to three Jonite PU 50 
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Body flattened and oval; head inflexed; prothorax oval. Roaches. 
BLATTARIÆ (Page 77) 
Body elongate; head nearly horizontal. ..........ss.ssssassas a 49 

Cerci long; ovipositor chitinized, exserted; tarsi five-Jointed. 
GRYLLOBLATTODEA (Page 47) 

Cerci short; no ovipositor; tarsi four-Jointed. 

ISÓPTERA (Page 93) 
Tarsi five-jointed; body very slender and long. Walking-sticks. 
PHASMATODEA (Page 61) 
Tarsi two- to four-jointed; body not linear...............-... 51 
Drontitarsínótenlarred d FFU eerie eer ea 52 
Front tarsi with the first joint swollen... EMBIODEA (Page 91) 


. Tarsi apparently four-jointed; cerci with several joints; antennæ 


with nine to thirty joints........... ISOPTERA (Page 93) 
Tarsi two-jointed; cerci one-jointed; antenn nine-jointed; minute 
species ... ........ ZLORAPTERA (Page 100) 


. Body cylindrical, snarl .... MECÓPTERA (Page 189) 


Body more or less depressed, not caterpillar-like.............. 51 


. Mandibles united with the corresponding maxillæ to form sucking 


jaws (Fig. 975)..................Larve of NEURÓPTERA 
Mandibles almost always separate from the maxille (Figs. 972, 
973, 976, 977, 979, 980, 983, 984, 986, 992). 
Larve of COLEOPTERA, RAPHIDIODEA, STREPSÍPTERA 
False legs numbering five pairs or less; located on various abdomi- 
nal seginents; but not on the second; the false legs (prolegs) 
tipped with many minute hooks. (Figs. 978, 982). 
Larve of LEPIDOPTERA (Page 240) 
False legs numbering from six to ten pairs, one pair of which 
occurs on the second abdominal segment; the prolegs not tipped 
mal rarius Deleg ooo a 5099029 udo DUI 


. Head with a single ocellus on each side. (Figs. 966-971). 


Larvæ of some HYMENOPTERA (Page 408) 

Head with several ocelli on each side. Larvæ of MECOPTERA 

Body bare or with few scattered hairs, or with waxy coating. .. .58 

Body densely clothed with hairs or scales; proboscis if present 

coiled under the head. Moths. LEPIDOPTERA (Page 19S) 

Last tarsal Joint swollen; mouth consisting of a triangular un- 
jointed beak; minute species. Thrips. 

THYSANOPTERA (Page 72) 

Tarsi not bladder-like at the tip, and with distinct claws... ....59 

Brothoraxa distil ieee EET BE 0 60 
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Prothorax small, hidden when viewed from above. 
DIPTERA (Page 264) 
Beak arising from the front part of the head. 
HEMIPTERA (Page 140) 
Beak arising from the back part of the head. 
HOMOPTERA (Page 106) 
Nigutheananditbulate A E T TEL 62 
Mouth haustellate, forming a strong pointed inflexed beak. 
Nymphs of HEMÍPTERA 


. Mandibles exserted straight forward and united with the cor- 


responding maxille to form piercing jaws. 

Larvæ of some NEUROPTERA 
Mandibles normal, moving laterally to function as biting jaws. .63 
Body not encased in a shell made of sand, pebbles, leaves, etc.. .64 
Case-bearing forms; tracheal gills usually present. Periwinkles, 
Caddis-worms. (Fig. 974)........ Larvæ of TRICHOPTERA 
Abdomen furnished with external lateral gills or respiratory pro- 
cesses (a few Coleoptera and Trichoptera here also)........ 65 
Abdomen without external gills........... xe DO) 

Abdomen terminated by two or dw ee long md al fil: uments. 
Larvæ of PLECTOPTERA 
Abdomen with short end processes. .Larvæ of MEGALOPTERA 
Lower lip strong, extensile, and furnished with a pair of opposable 


HOOKS Sage ce oe eee Larve of ODONATA 
Lower lip not capable of being thrust forward and not 
hooked... ÆA pace eG, sce cree E TOI 67 
Abdomenwithouttalseless IT TIT... 68 


Abdomen bearing paired false legs on several segments. 
A few larvæ of LEPIDÓPTERA 
The three divisions of the thorax loosely united; antennæ and 
caudal filaments long and slender. .. .Larvæ of PLECÓPTERA 
Thoracic divisions not constricted; antenn:e and caudal filaments 


short (also a few Trichoptera here). (See couplet 54). 
Larvæ of COLEÓPTERA 


Body fattened jase. NR S TS 70 
Body strongly compressed; mouth formed as a sharp inflexed beak; 

jumping species. Fleas.. .SIPHONÁPTERA (Page 404) 
Mandibulate mouthparts nað iouchewInc oo no acsonccuassdll 
Haustellate mouthparts formed for piercing amd gnatum ÆA; 73 
Ad Eom, vise ques, (eju. JN uo naxoo 0S co. 89006 cog cooo gena occ J2 


Mouth anterior; no cerci; generally elongate-oval insects with 
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somewhat triangular head; parasites of birds or mammals. 


Brim MALLÓPHAGA (Page 101) 
Cerci straight, eyes absent; antennæ short; external parasites of 
TOSA. .DIPLOGLOSSATA (Page 71) 


Cerci monde. bana or US at the iniddle; eyes present; an- 
tenne nearly as long as the body; external parasites of bats. 
Some DERMÁPTERA (Page 65) 
Antenne exserted, visible, though rather short............... 74 
Antenn:e inserted in pits, not visible from above. 
Pupiparous DIPTERA (Page 264) 
Beak unjointed; tarsi formed as a hook for grasping the hairs of 
the host; permanent parasites. Lice.. ANOPLURA (Page 104) 
Beak jointed; tarsi not hooked; temporary parasites. 
HEMÍPTERA (Page 140) 
Legless grubs, maggots or borers; locomotion effected by a squirm- 
ing motion. Larvæ of Strepsiptera, and of some Coleoptera 
(see couplet 54), Diptera, Lepidoptera and Hymenoptera. 
(If living in the body of wasps or bees, with the flattened head 
exposed, compare the females of Strepsiptera). 
Sedentary forms, incapable of locomotion.........s.siscscscs i 76 
Small degraded forms bearing little superficial resemblance to 
insects, with a long slender beak, and usually covered with a 
waxy scale or powder or cottony tufts; living on various plants. 
Scale NNSA E TELE CD TT HOMÓPTERA (Page 106) 
Body quiescent, but able to bend from.side to side; not capable 
of feeding, enclosed in a skin which is tightly drawn over all the 
members, or which leaves the limbs free but folded against the 
body; sometimes free; sometimes enclosed in a cocoon or in a 
shell formed from the dried larvalskin.................... ag 
The skin encasing the legs, wings, ete., holding the members 
tightly against the body; prothorax small; a proboscis show- 


NL ð sal OE eget A AATE 78 
Legs, wings, ete., more or less free from the body; biting mouth- 
partsishowing.......-... E En 79 
Proboscis long; four wing cases; sometimes in a cocoon. (Figs. 
960000) ROO. UNE aM E Pup: of LEPIDOPTERA 


Proboscis short; two wing cases. (Figs. 991, 997). 
Pupæ of DIPTERA (Page 368) 
Prothorax small, fused into one piece with the mesothorax; some- 
times enclosed in a loose cocoon. Pupæ of HYMENOPTERA 
Prothorax larger and not closely fused with the mesothorax. .. . 80 
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80. Wing cases with few or no veins. (Fig. 994). 
Pup: of COLEOPTERA 
Wing cases with a number of veins. (Fig. 993). 
Pupæ of NEUROPTEROID ORDERS 
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ORDER PROTÜRA 
(MIRIENTÓM ATA) 


Minute, slender, delicate, wingless, terrestrial, colorless or yellowish, 
blind species. Body bare; head pear-shaped, eyes and ocelli both ab- 
sent; antennæ absent or reduced to a tubercle; abdomen comprising 
eleven segments, the last three very short, the basal three segments 
furnished with styles, no cerci; mouthparts formed for sucking, but 
retracted within the head, the mandibles long and styliform; legs short, 
tarsi one-jointed, with a single claw. Younger stages with only nine 
abdominal segments. 

Two pairs of spiracles present, one pair on the mesothorax the 
other on the metathorax; second and third pairs of abdominal 
appendages two-jointed. (Eoséntomon, Protápteron, wide- 
Sg EOSENTÓMIDÆ 

Spiracles absent; no tracheal system; second and third pairs of 
abdominal appendages one-jointed. (Aceréntomon (Fig. 4), 
Aceréntulus (Fig. 12), widespr.)........ ACERENTÓMIDJE 


LITERATURE ON PROTURA 
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WowEnsLEY, H. Notes on the British Species of Protura. Entom. Monthly 
Mag., 63, pp. 140-148 (1927). 
Further Notes on the British Species of Protura. Entom. Monthly 
Mag., 64, pp. 113-115 (1928). 
ORDER THYSANURA 
(ECTÓTROPHI, ECTOGN ATHA) 


Moderate-sized or small, wingless, terrestrial insects of active habits. 
Body tapering behind, generally clothed with scales. Antenne long, 


3 





Figs. 1-8. Protura, Thysanura, Entotrophi 
Nesomachilis (Tillyard) Machilidæ. 
Parajapyx, apex of abdomen (Silvestri) Japygide. 
Gastrotheus (Silvestri) Lepismatidæ. 
Acerentomon (Silvestri) Acerentomidæ. 
Lepisma (Butler) Lepismatide. 
Campodea (Maxwell-Lefroy) Campodeide. 
Anajapyx (Silvestri) Projapygide. 
Japyx, from below (Berlese) Japygide. 
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slender, tapering, many-jointed. Head closely articulated with the 
thorax; compound eyes present, Jarge, reduced, or absent. Mouth- 
parts external, their tips projecting from a mouth cavity; mandibles 
large, toothed; maxillæ long. Thorax composed of three similar, freely 
articulated segments. Legs similar, the coxæ large; tarsi two- or three- 
jomted, with two or three claws. Abdomen composed of eleven seg- 
ments, bearing at tip a pair of long, filiform, many-jointed cerci and 
a similar long median cerciform appendage; some ventral segments, 
usually the second to seventh, each with a pair of styles and generally 
also with a median sac; eighth and ninth ventral segments of female 
with paired, sometimes jointed appendages. No metamorphosis. Bristle 
tails. (Figs. 1, 3, 5, 9 and 10). 

Eyes large, composed of very many minute facets, extending over 
the front and usually touching above on the vertex; maxillary 
palpi very long, seven-jointed; eleventh tergite not covered by 
tenth; four posterior cox with a style or hooked process. Body 
strongly convex above. A cosmopolitan family more abundant 
in the tropics. (Máchilis, Petróbius, Machilóides, Machi- 
linus; Dilta). (Superfamily MACHILOIDEA). pÁ 

MACHÍLIDÆ 
Eyes small or wanting, when present composed of a few large 
facets, set on the sides of the head and not extending over the 
front; maxillary palpi five- or six-jointed; eleventh tergite 
partly covered by the tenth; cox: without style or process. 
Body more or less flattened. A widespread group. . (Lepísma, 
Thermóbia, Maindrónia, Atelüra, Nicolétia). (Superfamily 
LEPISWATOIDEA e E LEPISMÁTIDÆ 
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ORDER ENTÓTROPHI 
(ENTOGN ATHA, CAMPODEOIDEA, DIPLURA) 


Small, slender, wingless insects, incapable of springing and of slug- 
gish habits. Body almost always without scaly covering. Head large, 
freely articulated with the thorax; mouthparts concealed in a cavity 
within the head. Antennæ long, many-jointed. Eyes absent. Man- 
dibles toothed; maxille and labium reduced, their palpi vestigial. 
Segments of thorax similar, freely articulated. Legs similar; coxæ 
small; tarsi one-jointed, with two claws. Abdomen consisting of eleven 
segments, the last segment either more or less covered by the preceding 
or fused with it; no ventral tube, but some of the ventral segments, 
usually the second to seventh, provided with ventral styles; apex of 
abdomen without median process; cerei long and many-jointed, or 
short and indistinetly jointed; appendages of eighth and ninth seg- 
ments greatly reduced. No metamorphosis. (Figs. 2, 6, 7, 8 and 13). 

1. Cerci composed of a number of distinct joints; eleventh tergite 

nearly or quite covered by the tenth; anal valves very distinct. 2 
Cerci single-jointed, very heavily chitinized, forming a strong 
forceps; eleventh tergite fused with the tenth; anal valves not 
distinct. Younger stages with the cerci indistinctly jointed, 
A cosmopolitan group. (Jápyx, Enalljápyx, Heterojápyx, 
Eurip om 5: JAPYGIDJE 
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2. Cerci long, slender, many-jointed, of approximately the same 
length as the antennæ, without a gland opening on the last 
segment. A cosmopolitan group. (Campódea, Hemicámpa, 
Haplocámpa, Plusiocámpa) ............ CAMPODEIDÆ 

Cerci much shorter, stout, composed of a few short Joints and with 
the opening of a gland at the tip of the last segment. A wide- 
spread group. (Anajápyx, Projápyx).... PROJAPYGIDE 


11 


ft 


Figs. 9-13. Protura, Thysanura, Entotrophi 
9. Thermobia, middle leg. Lepismatidæ. 
10. Machilis, hind leg. Machilide. 
11. Hanseniella, front leg. Scutigerellidæ. 
12. Acerentulus, middle leg. Acerentomide. 
13. Campodea, middle leg. Campodeidæ. 


ORDER COLLÉMBOLA 


Small or minute, soft-bodied, wingless, springing insects, the body 
sometimes clothed with scales or hairs. Head freely movable. Antennæ 
four- to six-jointed. Eyes of a degenerate compound type, composed 
of a few separated facets; sometimes entirely absent. Mouthparts 
retracted within the head; mandibles well developed; palpi vestigial. 
Thorax with the segments fused into a single mass. Legs similar, 
slender; tarsi one-jointed, with a single claw and a smaller claw-like 
empodium. Abdomen consisting of six segments; without cerci, and 
never terminated by caudal filaments or pincers-like appendages; 
usually with a leaping appendage which is often forked at apex and 
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arises from the fourth or fifth segment. Ventral tube always present 
as a simple or bifid process developed under the base of the abdomen. 
No metamorphosis. Spring tails. (Figs. 14-19). 

1. Abdomen consisting of six evident segments or at least with only 
two of these indistinctly separated; body lengthened, subey- 
lindrical, frequently clothed with scales. (Suborder ARTHRO- 
PLÉONA) 





Figs. 14-19. Collembola 


14. Isotoma (Imms) Entomobryidæ. 

15. Tomocerus (Folsom) Entomobryidæ. 

16. Sminthurus (Sharp) Sminthuridæ. 

17. Tomocerus, hind leg. (Ewing) Entomobryidæ. 
18. Onychiura, hind leg. (Ewing) Onychiuridæ. 
19. Anoura (Tillyard) Poduridæ. 


Abdomen with the segments fused; divided into two portions; 
a very large basal one and a small apical one often separated 
by a constriction; body subglobular, the abdomen little longer 
than wide; body never with scales. (Suborder SYMPHY- 
JOG ON agn ra a EOM Ie serere 5 

. Head horizontal, the antenne inserted anteriorly. .............8 

Head vertical, the antennæ inserted at the Alles body víðan 

scales; furca large. (Actalétes, palæarc.).... ACTALÉTIDJE 


bo 
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3. Pronotum visible from above; body without scales; furca when 
present arising from the fourth segment; antennæ short, four- 
jointed . . WU Weed 

Pronotum Concealed iron above: ids often sÅ scales: furca 
when present usually arising from the fifth segment; antennæ 
with four tosixjoints. (Entomóbrya, Orchesélla, Sinélla, 
Tomécerus, Isótoma, Sira)........... ENTOMOBRYIDE 

4. Front with false ocelli present; eyes absent; furcula usually absent; 
sluggish species with tuberculate integument. (Onychitra 
(= Aphorðira) holare.; Tetrodontéphora, palæarc.). (A PHO- 


HERIR eat es ONYCHIURIDE 
Front without false ocelli; eyes often present. (Podtra, Anürida, 
Achoreùtes, Xenylla) NN E TTL PODURIDA 


5. Coxe long; last joint of antenne short, not divided into false ring- 
joints; antennæ not longer than the head, inserted at the middle 
of the head or below; thorax longer than the abdomen. (Neélus, 
Megalothórax, holarc.). (MEGALOTHO RÁCID.E). 

NEÉLIDÆ 

Coxæ of the usual length; last joint of antennæ long, usually 
divided into false ring-joints; antennæ much longer than the 
head; inserted above the middle of the head. (Sminthürus, 
Sminthurinus, Dicjrtoma (= Papirius), Corynephória, 
Bourletiélla). ` (Including CORYNEPHORIDA = PAPI- 
RUDAN de c OMEN s C SMINTHURIDE 
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FoLsom, J. W. Tomocerinæ of North America. Proc. U. S. Nat. Mus., 46, 
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ORDER GRYLLOBLATTODEA 
(GRYLLOBLATTOIDEA, NOTÓPTERA) 


Elongate, more or less depressed, wingless insects, measuring about 
an inch in length. Head rather large, free, horizontal or slightly in- 
clined; eyes small or absent, no ocelli; antenne long, filiform, with 
about 30 to 40 joints, inserted at the sides of the front of the head near 





Figs.20-23. Grylloblattodea 


t2 


Ishiana (Silvestri) Grylloblattide. 

Grylloblatta (Walker) Grylloblattide. 

Grylloblatta, tarsus of male (Walker) Grylloblattide. 
Galloisiana, antenna (Crampton) Grylloblattidæ. 


tv b2 
Sees 
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the mandibles; mandibles large and strong. Prothorax quadrate or 
somewhat longer than wide, not expanded laterally; free and larger 
than the meso- or metathorax. Legs similar, formed for running, the 
coxæ close together; tarsi five-jointed, with two claws, those of the 
adult male with a pair of membranous lobes beneath each joint. 
Abdomen elongated, tergites more or less equal, transverse, extending 
down at the sides of the abdomen; cerci long, eight- or nine-jointed; 
ovipositor exserted, sword-shaped, composed of six paired pieces. 
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Metamorphosis very slight, the nymphs very much like the adults and 
apparently of slow growth; terrestrial in all stages. (Figs. 20-23). 

A single family. (Grylloblatta, Western Canada, California; 
Galloisiàna, Ishiàna, Japan) ............. GRYLLOBLÁTTIDÆ 


LITTERATURE ON GRYLLOBLATTODEA 


CAUDEL, A. N. Grylloblatta in California. Canadian Entom., 53, pp. 148-150 
(1923). 
Notes on Grylloblatta. Journ. Washington Acad. Sci., 14, pp. 369-371 
(1924). 
CAUDELL, A. N. and Kings, J. L. A New Genus of Grylloblattidæ from Japan. 
Proc, Entom. Soc. Washington, 26, pp. 53-60 (1924). 
SiLvEsTRI, F. Grylloblattidz. Boll. Zool. Gen. Agrar. Portici, 20, pp. 107-121 
(1928). 
WALKER, E. M. A New Species of Orthoptera Forming a New Genus and 
Family. Canadian Entom., 46, pp. 93-97 (1914). 
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ORDER ORTHÓPTERA 
(ULONATA part; SALTATORIA) 


Small to large, nearly always jumping species, often possessing a 
device on the wings for making a creaking or chirping sound; hind 
femora almost always very much stouter basally, or longer, or both, 
than the middle femora; wings of adults reposing over the abdomen, 
the fore wings toughened, narrower and thicker than the membranous, 
plaited hind pair; sometimes the wings vestigial or completely absent; 
head usually vertical, sometimes conically produced forward; oviposi- 
tor almost always free, often long, sword- or needle-shaped; mouth- 
parts conspicuous, mandibulate; antennæ long and many-jointed or 
short with few joints; tarsi usually four- or three-jointed; prothorax 
large, free, often much enlarged; cerci short. Metamorphosis gradual, 
the young resembling the adults, but with the small wings in a reversed 
position in the last two nymphal stages, the hind wings then overlap- 
ping the fore wings. 

1. Antenne usually long and many-jointed, delicately tapering and 
exceeding the body in length, rarely very short, with twelve 
segments or less; auditory organs if present, near the base of 
the front tibia; ovipositor of female almost always long and well 
developed; tarsi usually four-jointed. (Suborder TETTI- 
GONIODEA(=LOCUSTODEAN) Nm —— 
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Antenne shorter, with less than 30 joints, filiform, rarely clubbed 
or serrate, but not delicately tapering; auditory organ if present, 
near the base of the abdomen; ovipositor of female never elon- 
gated; tarsi three-jointed, rarely with the front and middle ones 


two-jointed. (Suborder ACRIDODEA) 





Figs. 24-29. Orthoptera 
24. Conocephalus (Blatchley) Tettigoniidæ. 
25. Stenopelmatus (Saussure) Stenopelmatidie. 
26. Gryllacris (Karny) Gryllacridæ. i 
27. Anabrus (Caudell) Tettigoniidæ. 
28. Stilpnochlora (Saussure) Tettigoniidæ. 
29. Ceuthophilus (Blatchley) Stenopelmatidæ. 


2, Tarsi four-jointed, at least on the four posterior legs; antennæ 
always very long and tapering; ovipositor usually long and 


I y oaao > co eee ee eee ee 3 
Tarsi with three joints or less; ovipositor when present, needle- 
Shiped mane E Lr HN E EEUU. 6 

2 Tarsi mors or less de presset EI a m 4 
Tarsi distinctly compressed; almost always apterous forms, usu- 
alk? clnileolomsel e Rc STENOPELMÁTIDJE 


. . . sae { 
This family comprises five subfamilies, separable as follows: 


ay, Troni abie nhi an alvan... v.s naen r eai a aD 
Frontabrutlioitanaudtorvorsaa ae lT c 
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Cerci short; first and second jomts of tarsi indistinctly sepa- 
rated; wings large, with a chirping organ. (Prophalangópsis 
(= Tárraga), ind.). . EN: .PROPHALANGOPSINÆ 

Cerci long; first and second tarsal joints distinctly separated; 
usually wingless. (Anostóstoma, ethiop., Austr.; Demácrida, 
Austr.; Magréttia, ethiop., As.) . ANOSTOSTOMATINE 

Hind femora at base more sharply pr oduced below than above; 
legs rather long and slender. Cave crickets. (Ceuthóphilus, 
Am. (Fig. 20); Dolichópoda, palæarc.; Troglóphilus, pal- 
æarc.; Rhaphidóphora, indoaustr.). (CEUTHOPHILIN Æ). 

RHAPHIDOPHORINÆ 

Hind femora at base more produced above than below; 
legs stouter. so 

Front coxæ armed in front with a tooth-like projection. (Mim- 
nérmus, ethiop.; Cratomélus, neotrop.). 


MIMNERMINÆ 

Front coxæ simple, unarmed. (Fig. 25.). (Stenopelmátus, Am.). 
STENOPELMATINÆ 

Eir TOMBS Sd (XE, Yt RÖÐ RN ao oo oc ou coon 08 00.00.046 5 


Front tibiæ with an auditory organ. Long-horned locusts, Katy- 
dids. (PHASGONÜ RIDJE, LOCUSTIDÆ). ig 
TETTIGONIIDÆ 


This very extensive family includes a number of subfamilies which 
may be separated as follows: 


Antennæ inserted between the eyes, nearer to the top of the occi- 
put than to the clypeal suture. (Fig. ME D SD 
Antenne inserted below the eves, or between "their lowes er ‘margins, 
nearer to the clypeal suture than to the top of the occiput. 
(Gee) er eee SUI URN REESE E o 


. First and second joints of tarsi longitudinally sulcate laterally. 


(IgE BO) ða c 
First and second tarsal joints smooth (Fig. 36); hind tibiæ with an 
apical spine on each side above. A large cosmopolitan group, 
including many leaf-like species. (Phaneréptera, widespr.; 
Isopséra, ind.; Scuddéria, Am.; Tylópsis, palæarc., ethiop.; 
Isóphya, paleearc. NW IDE oce oum PHANEROPTERINJE 
Auditory pits on front tibiz open. (Nidaa) d 
Auditory pits covered partly by an ear-like or shell-shaped exten- 
sion of the chitinous rim which partly covers them and narrows 
the aperture or reduces it to a linear slit. (Figs. 38, 39) .......g 
Posterior tibiæ with an apical spine on each side above. ........ e 
Posterior tibiæ without apical spines above; body winged, very 
slender with slender legs. (Zaprochilus (— Prochilus), Austr.). 
CPROCHILID AJ NE eee ZAPROCHILINE 
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e. Prosternum armed with a pair of spines or tubercles............ f 


30. 
31. 


Prosternum simple, unarmed. (Meconéma, Cyrtáspis, palæarc.; 
Amýtta, Anepitácta, ethiop.; Thaumáspis, ind.). Ë 
MECONEMINÆ 


ST 
LE 
á 
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Figs. 30—41. Orthoptera 
Gryllus, fore wing (Handlirsch) Gryllidæ. 
Æcanthus, fore wing (Handlirsch) Gryllidæ. 


32,33. Superior and inferior insertion of antennæ (Caudell) Tettigoniidæ. 


34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 


F 


h. 


Mecopoda, dorsal view of head and pronotum (Caudell) Tettigoniidæ. 
Tarsus with suleate segments (Caudell) Tettigoniidæ. 

Tarsus with smooth segments (Caudell) Tettigoniidæ. 

Open auditory pit (Caudell) Tettigoniide. 

Linear auditory pit (Caudell) Tettigoniidæ. 

Ear-like or shell-shaped auditory pit (Caudell) Tettigoniidæ. 

Tarsus with free plantula (Caudell) Tettigoniidæ. 

Phyllophora, hooded form of pronotum (Caudell) Tettigoniidz. 


Pronotum hood-like, strongly and acuminately produced behind; 
lateral carinze of pronotum dentate or crenulate. (Fig. 41). 
(Phyllóphora, indoaustr.; Hyperhómala, austromal.). _ 

PHYLLOPHORINA 

Pronotum not hood-like, nor much produced behind. (Fig. 34). 

(Mecópoda, austromal.; Acridóxena, Apteroscirtus, ethiop.; 


Tabària, Rhammatópoda, neotrop.)...... MECOPODINÆ 
Front tibize without terminal spines above...........-.-..++-- h 
Front tibiæ with a terminal spine above on the outer side (except 

unope EE 6 ho mo-200 gU T RICO n 


Antennal scrobes (i.e. the grooves in which the antenn lie) with 
the margins produced. (Pseudophyllus, palæarc., indomal.; 
Cleándrus, Phyllomimus, indomal.; Zabalius, ethiop.). 

PSEUDOPHYLLINA 


m. 
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Antennal scrobes with the margins hardly produced. ........... 1 
Hind tibiæ without apical spines above. (Saga, palæarc., Clonia, 
Hemiclónia, ethiop.; Hemisàga, ANE.) aso socos SAGINÆ 
Hind tibiæ with an apical spine above on one or bothsides os co co j 
Hind tibiæ with an apical spine only on the outer side above. 
(Tympanóphora, Austr.; Mortoniéllus, malay.). 


TYMPANOPHORING 
Hind tibiæ with an apical spine on both sides above, or only on 
the inner side. . ' : uk 


Front and middle tibiae armed with short c or r medium sized: spines. | 
Front tibiæ, or both front and middle tibiæ, armed with long 
spines decreasing in length apically. (Listróscelis, Phlügis, 
neotrop.; Hexacéntrus, indomal.; Phisis, ethiop., indoaustr.). 
LISTROSCELINÆ 
All the femora unarmed beneath, rarely the hind ones armed on 
the outer or on both sides; usually smaller species. (Cono- 
céphalus (= Aiphídion) cosmop.; Orchélimum, widespr.; 
Odontoxiphídium, nearc.). (XT PIHDII NÆ). 
CONOCEPHALINJE 
All femora usually spined below; rarely the hind ones armed only 
on the outer side, in which case the fastigium of the vertex is 
either forked or extended considerably beyond the basal joint 
cithe antemæsmsúallkalrsespesiess ete m 
Fastigium of the vertex usually noticeably narrower than the 
first joint of the antennæ, sometimes dorsally suleate.(Agræcia, 
neotrop., ethiop., austromal.; Eschatócerus, neotrop.; Nícsara, 
austr.; Salomóna, indo k AGRÆCIINÆ 
Fastigium of the vertex usually distinctly broader than the first 
joint of the antennæ, never suleate. (Neoconocéphalus, Am.; 
Euconocéphalus, ethiop., indoaustr.; Homorocóryphus, 
cosmop.; Copíphora, neotrop.). (CONOCE PH ALIN Æ). 
COPIPHORINÆ 


. First joint of hind tarsi with a free plantula beneath (Fig. 40). 


(Anabrus, nearc.; Metrióptera, holarc., ethiop.; Décticus, 
palæarc., ethiop.). (DECTICIN E) . . TETTIGONIINE 
First joint of hind tarsi without a free plantula, or with a very 
short one. (Phasgonüra (=Locústa), palæarc.; Onconótus, 
pl ær CUCCWSIION TO P PHASGONURINE 
Third joint of hind tarsi longer than the second; front tibiæ with 
an apical spine on the inner side; hind tibiee without an apical 
Spine aboscopticotto5c UNE p 
Third joint of hind tarsi shorter than the second; front and hind 
tibiæ with an apical spine above on both sides. (Bradyporus, 

palæarc.; Derállimus, Callímenus, palæarc). 
BRADYPORINÆ 


p- 


=] 
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Antenne inserted between the lower margins of the eyes; prono- 
tum unarmed; both sexes winged; front tibiæ with an apical 
spine above on the outer side; hind tibiæ with four apical spurs 
below. (Pycnogaster, Ephippiger, Urómenus, Steropleürus, 
palenn eM MP RE EPHIPPIGERINA 

Antenne inserted distinctly below the eyes; pronotum spined; 
female wingless; front tibize without apical spines above; hind 
tibiz without apical spurs below, or with only two. (Hetródes, 
Acanthoplus, Eugaster, Anepiscéptus, ethiop.). " 

HETRODINÆ 











Figs. 42-48. Orthoptera 


. Gryllotalpa, wings (Handlirseh) Gryllotalpidæ. 
. Tridactylus, wings (Handlirseh) Tridactylide. 


Cylindracheta (Giglio-Tos) Cylindrachetidæ. 


5. Tridactylus, front leg (Saussure) Tridactylidæ. 


Tridactylus, middle leg (Saussure) Tridaetylidæ. 


. Gryllotalpa, front leg (Berlese) Gryllotalpide. 


Cylindracheta, antenna and palpus (Giglio-Tos) Cylindrachetidæ. 


. Head vertical, body stout; usually brownish in color, with or with- 


out wings. (Grýllacris, tropicopol. (Fig. 26); Camptonótus, 
Am.; Paragrýllacris, Austr.; Erémus, As., ethiop., indoaustr.) 
(Including PROPH ALANGOPSIDA)....GRYLLACRIDE 
Head horizontal; body long and slender, the legs all very thin and 
long; wingless species resembling walking sticks. (Phasmódes, 
RUS TK a a Rn, PHASMODIDÆ 


. Antenne very short, with twelve joints or less, not tapering at tip.7 


Antenne many jointed, long and tapering. .................5. 8 


. Tarsi two-jointed; hind legs very short, body long, cylindrical; 


front tibiz strongly dilated and digitate; large, entirely wing- 
less species boring in the stems of plants. (Cylindracheta, 
Austr., Chile) (Figs. 44, 48) ........ CYLINDRACHETIDÆ 
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Hind tarsi one-jointed; hind legs greatly enlarged, saltatorial; 
three small ocelli; small species not boring in plants. (Tridácty- 
lus, cosmop.; Rhipipteryx, Am.) ........ TRIDACTYLIDE 

Front tibiæ strongly dilated, digitate; ovipositor short, not pro- 
truded; large species with very large, elongate prothorax, bur- 
rowing in the soil. (Gryllotálpa (Figs. 42, 47), cosmop.; 
Scapterisc cee ins) NETTES GRYLLOTÁLPIDÆ 

Front tibiæ not dilated and digitate; ovipositor projecting, usu- 
ally long; antennæ always with more than thirty joints. 


(CICHETIDAY e. e STER GRÝLLIDÆ 


The Gryllidæ include six subfamilies, distinguishable as follows: 


Tarsi compressed, the second joint minute, compressed......... b 
Tarsi with the second joint cordate, depressed................. e 
Hind tibiæ greatly widened, furnished with a few strong movable 
spines; hind femora very broad, oval; antennæ relatively blunt 
at tips; eyes minute; small, wingless species living in ants' nests. 
(Myrmecóphila, widespr. Jr MYRMECOPHILINÆ 
Hind tibiæ slender or only slightly widened, serrulate, or serrulate 
and spinose; femora more slender; antennæ finely tapered Eg 
tips; usually large, free living Spi 
Hind tibiæ spinose, but not serrulate; stout-bodied, usually um 
colored species. (Fig. 30.). (Gryllus, Nemóbius, cosmop.; 
Gryllódes, widespr.; Ácheta, palæarc., ethiop.). (NEMO- 
BIINE, ACHETI NÆ) S. 2 iE GRYLLINÆ 
Hind tibiæ serrulate, sometimes spinose also.................. d 
Hind tibiæ spinose, serrulate between the spines; body and legs slen- 
der; moderate or large species. Tree crickets. (G$cánthus,cosmop. 
(Fig. 31); Amphiacüsta, Phalangópsis, Am.; Endacústa, 
Austr., neotrop.; Phæophýllacris, ethiop.). . . ECANTHINÆ 
Hind nic with two rows of fine serrulations, but without spines 
or thorns. (Mogoplístes, palæarc., ethiop., neotrop.; Orné- 
bius, widespr.; Cyclóptilum, Am.; Ectadóderus, w idespr.). 
MOGOPLISTINÆ 
Hind tibiæ not serrate, biseriately spinose and with five apical 
spurs. (Trigonidium, palæarc., ethiop., indomal.; Cyrtó- 
xiphus, widespr.; Po indomal.; Anáxiphus, 
neotrop.) .... a $: „TRIGONIDIINÆ 
Hind tibiæ serrate, bearing n more or less numerous spines and six 
apical spurs. (Eneóptera, neotrop.; Nísitra, malay.; Cardio- 
dáctylus, Austromal.; Orócharis, Àm.) á .ENEOPTERINJE 


Tarsal claws without a pad (arolium) between them; pronotum 
greatly lengthened, extending backwards to cover the entire 
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abdomen, fore wings vestigial, consisting of small scales at the 
base of the usually large hind wings; antennæ longer than the 
front femora. Grouse locusts. (Tètrix (Figs. 51, 53), Para- 
tóttix, widespr.; Neotóttix, nearc.; Mazarrédia, indoaustr.; 
Tettigídea (Fig. 55), Am.). (TETTÍGIDÆ, ACRYDIIDÆ). 

TETRÍGIDÆ 





49. 
50. 
51. 
52. 
53. 
54. 
55. 


10. 


Figs. 49-55. Orthoptera 


Dissosteira, wings (accessory veins in part omitted) (Snodgrass) Acrididæ. 
Prosarthria (Brunner) Proscopiidæ. 

Tetrix, wings (Handlirsch) Tetrigidæ. 

Acrida, hind leg (Lugger) Acrididæ. 

Tetrix, side view of pronotum (Packard) Tetrigide. 

Caloptenus, side view of pronotum (Packard) Acridide. 

Tettigidea (Blatchley) Tetrigide. 


Tarsal claws almost always with an arolium between them; pro- 
notum small, not extending backwards over more than a small 
basal part of the abdomen; if exceptionally enlarged, the wings 
and'antennrenotasabovc co en ee 10 

Body greatly lengthened and very slender, stick-like, with very 
long thin legs; wings absent or vestigial; head conical and 
greatly lengthened; prothorax tubular, not overlapping the 
mesonotum; antennæ eight-jointed; arolia sometimes small or 
indistinet. (Fig. 50). (Proscópia, Prosárthria, Apióscelis, 
Corynorhýnchus, Astrdma, neotrop.).... PROSCOPIIDJE 

(OF a di er ere MEOTEN ONE dansað cndenuede 11 
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il. Hind legs similar to the middle ones; their femora scarcely length- 
ened and not strongly thickened; body, especially the abdomen 
swollen or inflated; pronotum very large; green or brightly 
colored species. (Pneúmora, Bülla, Cystocælia, S. Afr.). 

PNEUMÓRIDJE 

Hind legs very different from the middle ones, their femora large, 
greatly thickened at the base and lengthened; abdomen not 
noticeably swollen. Grasshoppers, Locusts, Short-horned 


locusts. (LOCÚSTIDÆ, ACRIDIIDA, ACRYDIIDA). 


ACRÍDIDÆ 

This family includes the following subfamilies: 
aa Prosternumennple dat f TÜ FFF Ü À [À J b 
Prosternum with a spine, swelling, or lamellate elevation anteriorlyg 
b. Antenne longer than the front femora....................05. c 
Antenne shorter than the front femora...................-... f 
c. Vertex and front forming together a rounded surface, the front 
VERGRI d 
Vertex and front meeting at an angle, the surfaces of the two form- 
ncananslewhenseceninpro FV e 
d. Antennæ clavate, as long as the body; apterous species. (Gom- 
phomástax, palæarc., ind.) ....... GOMPHOMASTACINÆ 


Antennæ not clavate, shorter; usually winged species. A large 
cosmopolitan group. (Ædípoda, widespr.; Árphia, Hippíscus, 
Am.; Locústa, Pachýtylus, widespr.; Dissosteira (Fig. 49), 
Trimerótropis, nearc.; Acrétylus, Gdaleus, old world). 

(EDIPODINZE 

e. Impressions of vertex wanting; head horizontal, the front nearly 
horizontal; margins of antennæ serrate; apterous species. 
(Psednüra, Austr ar AA PSEDNURINÆ 

Impressions of vertex present, or if rarely wanting, the head is 
conical, with the front more sloping, and wings are present. 
(Truxalis, Am.; Stenóbothrus, widespr.; Gomphócerus, pal- 
æarc., Àm.; Stauronótus, palæarc., ind.; Mecostéthus, pal- 
æarc.). (T II NÆ, TRUXALIN Æ) ek ACRIDINÆ 

f. Pronotum greatly flattened at the sides, roof-shaped and fre- 
quently with a median ridge; posterior femora dilated and com- 
pressed. (Scirtótypus, ethiop., indomal.; Choróetypus, in- 
domal.; Brachytypus, ethiop.) .......... CHORGTYPINA 

Pronotum not greatly flattened at the sides, and not ridged above; 
posterior femora slender. (Eriánthus, indoaustr.; Teicho- 
phrys, Eumástax, Masyntes, neotrop.). . .EUMASTACINJE 

g. Impressions of the vertex large and shallow, forming the anterior 
end of the vertex where they are separated by a very narrow 
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groove; front very strongly oblique and forming an angle with 
the vertex. (Maüra, Chrotógonus, ethiop.; Pyrgomórpha, 
widespr.; Monístria, austr.; Desmóptera, austromal.; Calam- 
acris, Am. es n .PYRGOMORPHINJE 
Impressions of — HYDE forming de Te end of the vertex, 
placed above, at the sides or hala, or obsolete. . SL 
h. Impressions of vertex dorsal in position and open behind; pro- 
sternum with a swelling, but rarely with a distinet thorn or 
tubercle. (Pámphagus, Eurypóryphes, Acinipe, palæarc.; 
Lamarckiàna, ethiop.) ................., PAMPHAGINJE 
Impressions of vertex lateral or inferior in position or obsolete; 
prosternum with a distinet sharply raised tubercle or spine. 
(Melánoplus, Schistocérca, Am.; Acrydium, Afr.; indo- 
austr.; Podisma, holarc., Cyrtacánthacrus). CICRIDIIN Æ. 
PODISMIN AVS S CYRTACANTHACRINÆ 
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ORDER PHASMATODEA 
(PHASMIDA, PHASMÖIDEA, PIASMÖDEA, GRESSÖRFA) 


Large or very large insects, generally with very slender body of 
eylindrical, stick- or twig-like form; rarely greatly flattened and leaf- 
like. Head more or less freely movable, usually with long slender an- 
tennæ; eyes well developed; ocelli often absent. Prothorax short or 
very short, even in the very elongate forms; mesothorax short or 
elongate; metathorax frequently long, very closely united with the 
first abdominal segment (median segment), the suture between them 
often obscured or effaced. Abdomen usually long, cylindrical or taper- 
ing, the segments similar; cerci unjointed. Legs nearly always long or 
very long, similar, the tarsi five-jointed. Wings very frequently en- 
tirely absent; when present the fore wings are usually very much 
smaller than the hind ones, of stouter consistency; hind wings when 
well developed with a narrow, stouter anterior portion and a very 
large delicate anal expansion or fan. Metamorphosis very slight and 
gradual; terrestrial and vegetarian in all stages. Mainly tropical species, 
Walking sticks, Stick insects, Leaf insects. 


1. Four posterior tibiæ each with a triangular area on the underside 
at apex (Fig. 56), usually marked off by grooves, rarely ending 
in a spine. (A REOLÀT Æ). (Superfamily PHASM ATOIDEA).2 

Four posterior tibiæ simple, without a triangular area below at 
tip (Fig. 57). (ANAREOLATA). (Superfamily BACTERIOI- 
IDA eo n.n.c gins E alas 4 

2. Median segment (first abdominal segment) as long as or longer than 
the metanotum; often winged, with the fore wings reduced in 
Size mo I Ee ad ao eee a 

Median segment distinct from the metanotum, but often much 
shorter; always wingless; species with extremely long, slender 
Dodge C UO ES BACÍLLIDJE 
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Figs. 56-04. Phasmatodea 


Heteropteryx, tip of hind tibia (Brunner) Phasmatidæ. 
Bacteria, tip of hind tibia (Brunner) Bacteriidz. 
Heterocopus (Brunner) Bacillidz. 

Phyllium (Brunner) Phyllidæ. 

Anisomorpha (Caudell) Phasmatide. 

Trychopeplus (Hebard) Bacteriidæ. 

Heteropteryx (Brunner) Phasmatidæ. 

Pseudomeryle (Caudell) Phasmatidæ. 

Pomposa (Brunner) Bacteriidæ. 


b. 
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This family mcludes three groups, conveniently regarded as sub- 
families, separable as follows: 

Prosternum with two roughened tubercles between the front coxæ; 
antennæ often as long as orlonger than the front legs, always much 
longer than the front femora. (Fig. 58). (Óbrimus, Hetero- 
cópus, Tisámenus, Hoploclónia, Dátames, Dóres, malay.). 


OBRIMINJE 
Prosternum without roughened tubercles (except Pseudodatames 
Which has ed ger AMINES) ooooocosccocsoconcocsosicsid UNE b 


Antenne much shorter than the front legs, rarely (Yylica) as 
long; old world species. (Pseudodátames, Círsia, Anton- 
gília, Madagascar; Xylica, ethiop.; Bacillus, palæarc.). 

BACILLINÆ 

Antenne as long as or longer than the front legs; mainly new world 
species. (Pygirhjnchus, Céroys, Acanthocolónia, Miro- 
phásma, Canuléius, neotrop.; Oróbia, Madagascar). 

PYGIRHYNCHINJE 


Antennæ long in the male, many jomted, very short in the female, 
with few joints; mesonotum quadrate or transverse; fore wings 
of female covering the greater part of the abdomen; entire sides 
of abdomen broadly dilated into leaf-like extensions. (Fig. 59). 
Leaf insects. (Phyllium, ethiop. indomal.; Chitoniscus, 
polynes.; Nanophyllium, New Guinea)...... PHYLLIIDE 

Antenne long in both sexes; mesonotum longer than wide; abdo- 
men simple, or at most not with the entire sides thus expanded. 
(QU (2).. ar m dE PHASMÁTIDJE 


Four subfamilies are recognized, separable by the following key: 


Tarsal claws simple; fore wings, when present, lobate, very rarely 
THOME e cc CT E er b 
Tarsal claws pectinate; fore wings when present filiform or stalked. 
(Aschiphásma (= Ascepásma), Dina, malay.; Prebístus, 
Abrosdma, indomal.). (ASCEPASMI NÆ). 
ASCHIPHASMATINÆ 
Body and legs armed with numerous spines (rarely the male not 
spiny); femora quadrate, not compressed, above with an apical 
spine; apical area of tibia produced into a spine. (Fig. 56). 
(Anisacántha, Parectatosóma, Madagascar; Leócrates, 
malay.; Heterópteryx, indoaustr.) .. HETEROPTERYGINÆ 
Body and legs armed with sparse teeth or spines; femora above 
without apical spine; apical area of tibia unarmed. .........¢ 
Sixth abdominal segment quadrate (male), or transverse (female), 
rarely elongate; legs unarmed; femora not compressed nor with 
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leaf-like dilatations; almost always wingless (Fig. 60). (Timena, 
neare.; Anisomérpha, nearc., E Agathoméra, Autó- 
lyca, Decidia, neotrop.) . ..... ANISOMORPHINÆ 


Sixth abdominal segment more NT much longer than wide 
(male) or quadrate (female); front femora either compressed 
or with leaf-like dilatations. (Donüsa, Eücles, Strátocles, 
Brizðides, Phásma, Prexáspes, Prísopus, neotrop.; Phæo- 
phásma, malay.; Damasippóides, Madagascar). 

PHASMATINE 

Median segment short, transverse or but little longer than wide, 


much shorter than the metanotum; wingless species. _ 
BACUNCULIDÆ 


This family is divisible into the following subfamilies: 


Antenne distinctly shorter than the front legs; old world species. 
(Clitàmnus, Cuniculina, indomal.; Pachymórpha, indo- 
austr.; Gratidia, ethiop., ind.; ; Árphax) S CLITUMNINÆ 

Antennie as long as or longer than le iron IBS. oes ao cocococc b 


. Last dorsal segment of male more or less bilobed; opereulum 


(eighth sternite of female) usually eompressed, boat-shaped. 

(Menóxemus, Prómachus, Lonchódes, Caraüsius, indo- 
austr.; Dixippus, indomal.; Prosoméra, malay.). 

LONCHODINE 

Last dorsal segment of male truncate; operculum vaulted, lanceo- 

late. (Bacúnculus, Am.; Diapheroméra, N. Am.; Libéthra, 

Ocnóphila, Dyme, neotrop.) ............ BACUNCULINA 


Median segment as long as or longer than the metanotum, or at 
least much longer than wide; body frequently winged. 
BACTERIIDA 


This family may be divided into three subfamilies as follows: 


Antenne shorter than or about equal in length to the front legs. .b 
Antennz much longer than the front legs, very thin and indis- 
tinetly jointed. (Fig. 64). (Necréscia, Diárdia, Pompösa, 
Asceles, Marmessóidea, malay.; Aruandidea, indomal. ; 
Sipylóidea, indoaustr.) .................. NECROSCIINJE 


. Front femora unarmed above or similarly dentate on both sides, 


or not three-sided. (Fig. 61). (Bactridium, Cleonistria, 

Bóstra, Bactéria, neotrop.; Palóphus, cthiop.; Dimorphódes, 
malay.; Eurycántha, Austr. ) (PHIBALOSOMIN Æ). 

BACTERIINÆ 

Front femora three-sided, spinose-dentate on the inner side above; 

cerei frequently large, leaf-like. (Hermárchus, Acrophjlla, 
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Vetillia, Austr.; Pharnacia, indomal.; TO ust malay., 
Aa a .ACROPHYLLINJE 


LITERATURE ON PHASMATODEA 
See also Orthoptera (sens. lat.), p. 57 
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ORDER DERMÁPTERA 


Moderate-sized or small, more or less depressed insects, of elongate 
form, with the abdomen terminating in a pair of strong, movable for- 
ceps. Head free; antenn:e filiform, with from 10 to 30, rarely more, 
joints; mandibles large, always (except Arixenia) fitted for biting. 
Prothorax free, more or less quadrate. Meso- and metathorax clearly 
separated; fore wings (elytra) short, leaving the abdomen exposed, 
heavily chitinized; hind wings (Fig. 79) large, orbicular or broadly oval, 
at base with two or three cells surrounded by heavy veins; anal fan 
very large, with a number of radiating veins; radially folded from near 
the center, and when at rest almost entirely covered by the elytra; 
sometimes one or both sexes apterous. Abdomen long, very flexible, 
with from eight to ten exposed segments; cerci forming the anal forceps; 
one-jointed, except in the nymphs of a few genera, where they are 
multiarticulate. Legs rather short; tarsi three-jointed, with claws. 
Metamorphosis slight and gradual; terrestrial in all stages. Earwigs. 


1. Mandibles well developed, fitted for chewing; cerci heavily chitin- 
ized and opposable like the blades of a pair of forceps; eyes well 
developed; usually winged; not ectoparasitic; the body pining, 
rarely noticeably Bone (Suborder FORFICULINA) . 

Mandibles not fitted for chewing, toothed at tips and fringed ae 
bristles along the inner margin; cerei weakly chitinized; eyes 
much reduced; apterous species, the body strongly pubescent, 
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living as ectoparasites on bats. (Suborder ARIXENINA). 
a, a) ss EE EE EE TT ARIXENIIDÆ 
Metapygidium and telson present as two small plates behind the 
pygidium, or else all three are fused together with the tenth 
tergite to form a large horizontal plate (squamopygidium); 
pygidium simple, never with complex processes; ædæagus of 
male double ce 2 ue RITE E C e e E 3 
Metapygidium and telson not developed or vestigial; pygidium 
well developed, often with complex processes; ædæagus of male 
a single median piece. (EUDERMÁPTERA)........... 16 
Squamopygidium absent, the pygidium, metapygidium and telson 
all present as separate plates; body not strongly flattened (ex- 
cept Platylabiide). (PROTODERM ÁPTERA) AT E 4 
Squamopygidium developed; hind wing with an oblique branch in 
the large basal cell; body very strongly flattened; a large scutel- 
]um visible between the elytra at base. (If elytra and scutellum 
are absent, see Gonólabis, couplet 13). (Apáchyus (Figs. 68, 74) 
indomal., Austr.; Dendrdiketes, ind.). (Superfamily APACHY- 
OIDEA) (PARADERMAPTERA) BE APACHYIDE 
Metapygidium and telson not reduced, nearly as large as the rel- 
atively small pygidium; head depressed, truncate or concave 
and not emarginate behind; femora compressed and generally 
keeled. (Superfamily PYGIDICRANOIDEA) (PYGIDI- 
RANA EST RR 5 
Metapygidium and telson much reduced in size, greatly smaller 
than the pygidium which is relatively very large; femora not 
compressed or keeled. (Superfamily LABIDUROIDEA) (LAB- 


IDO BALLE SNERRE nc M M E A 10 
Femora keëledi k TAS 6 
Femora not keeled ee a Es ee eee tra 9 
Antenne with from 15 to 25 joints, the fifth and sixth joints elon- 

Bates Figs T3) ms. sr 000 ü 
Antennæ with 25 to 35 joints, the fifth and sixth short, transverse 

abr. 8 


Both elytra and hind wings absent; metasternum truncate behind; 
nymphs with forceps-like cerci. (Anatëlia (Fig. 73), Canary 
Isl; Chållia, North China) 1. SEER ANATELIIDÆ 

Sire always, and hind wings usually perfect; metasternum sin- 
uate or excavated behind; nymphs with long, many-jointed 
cerci, not forceps-like. (Diplatys, tropicopol.). 

DIPLATYIDJE 
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Figs. 65-79. Dermaptera 


. Burriola (Burr) Cheliduridæ. 

. Timomenus (Burr) Ancistrogastridæ. 

. Esphalmenus (Burr) Esphalmenidæ. 

. Apachyus (Burr) Apachyide. 

. Labidura (Burr) Labiduride. 

. Doru (Burr) Forficulide. 

. Propyragra (Burr) Pyragridæ. ~ 

. Allostethus, underside of head and thorax (Burr) Allostethide. 
. Anatelia, antenna (Burr) Anateliidæ. 

. Apachyus, wing (Tillyard) Apachyidæ. 

. Esphalmenus, underside of thorax (Burr) Esphalmenidæ. 
. Ancistrogaster, base of antenna (Burr) Ancistrogastridæ. 
. Mesasiobia, tarsus (Burr) Anechuridæ. 


Karschiella, antenna (Burr) Karschiellidæ. 


. Forficula, wing. Forficulidæ. 
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Antenne unusually thick; fourth to sixth joints transverse (Fig. 
78); a with jointed cerci. (Karschiélla, Bormánsia, 
ethiop.) . : : . KARSCHIÉLLIDÆ 

Antenne noe very Ace four (ig sixth E short, but not 
transverse; cerci of nymphs forceps-like, not jointed. (Pygidi- 
cràna, neotro.p; Kalocrània, malay.; Dicràna, ethiop., in- 
doaustr.; Cranopýgia, ind.) ........... PYGIDICRÁNIDZE 

Prosternum convex, more or less acute anteriorly; new world 
species, the body pubescent. (Fig. 71). (Pyràgra, Pyragróp- 
sis, Echinopsàlis, Propyràgra, neotrop.)....PYRAGRIDZ 

Prosternum not acute anteriorly; old world species, the body 
clothed with short, stiff bristles. (Echinosóma, ethiop., in- 


a E. ECHINOSOMÁTIDÆ 
Body not very strongly flattened; forceps (cerci) not flattened 
norsickleshapedos sla 11 


Body very strongly flattened; forceps strongly flattened and 
sickle-shaped; elytra perfectly developed, the hind wings 
short; antenn 19-20 jointed. (Platylàbia, indomal.). ( PAL- 
TED PLATYLABIIDE 

Mesosternum strongly narrowed behind (Fig. 72); stout species, 
sometimes without elytra and wings. (Allostéthus, Gono- 


labidüra, Allostethélla, malay.) ........ ALLOSTÉTHIDJE 
Mesosternum not strongly narrowed behind................. 12, 
Brostemimnotnarorcdbelind VT T tte T TT i 


Prosternum narrowed behind (Fig. 75); without wings or elytra; 
abdomen of male much widened apically (Fig. 67). (Esphál- 
menus, neotrop., ethiop.; Gonolabina, neotrop.). 

ESPHALMÉNIDÆ 

Mesosternum rounded behind; rather stout species, winged or 
apterous. (Anisólabis, cosmop.; Psális, Gonólabis, Eubor- 
éllia, neotrop., ethiop., ind.). (PSÁLIDÆ, AN ISOLABID 4) 

PSALIDIDJE 

iMIGsostenuueturmeahejbel nde cR OC DTE 14 

Antenne with more than twenty-five joints; elytra always and 
wings usually present. (Fig. 69). (Labidüra, cosmop.; Nàla, 
old world; Forcípula, widespr.; Tomopyga, indomal.). 

LABIDURIDÆ 

Antennæ with ten to fifteen joints; without elytra or wings. .... 15 

Last dorsal segment truncate. (Idolopsàlis, neotrop.; Pseudi- 
sólabis, indoaustr.; Parisólabis, Austr.).. PARISOLÁBIDÆ 

Last dorsal segment nee slender species with Iong legs. (Cten- 
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isólabis, Brachýlabis, Antisólabis, ethiop., Austr.; Nanni- 
sólabis, ind.; Metisólabis, ethiop., ind.; Leptisólabis, wide- 


SD MAN cc ee Lec BRACHYLÁBIDJE 
Second joint of tarsi simple, not lobed nor dilated. (Superfamily 
AAN UAE e Eoi Les 17 
Second joint of tarsi lobed o1 dilated. (Superfamily FORFICU- 
IUE POTE DUDAS NR. seo rere 253 

. Elytra with a sharp keel or a row of minute tubercles near the 
[rie IFTE a a ore IS 
Elytra not thus M Te enl 


. Tarsi long and very Sendo Weed cams p iz Rommel by 


a row of minute tubercles. (Pericómus, neotrop.). 


PERICÓMIDÆ 

Tarsi short and relatively thick; ee smooth, with a sharp 
keel . em TIEN ME. NS 19 

i Antenna E the ius CM. Ue ecce uf) 


Antenne with the joints enlarged apically or clavate. (Nesogas- 
berast o C E ELI NESOGASTRIDZE 


. Abdemen of male with the sides parallel; elytra entire, not ab- 


breviated; antennæ 16-to 20-jointed; old world species of slen- 
der form. (Vándex, ethiop.) .................VANDÍCIDÆ 
Abdomen of male broadened at the middle; antennæ with 12-15 
joints; elytra abbreviated; new world species of stout form. 
(Strongylopsàlis, neotrop.).... STRONGYLOPSALÍDIDJE 


MEboduotisironcsvatlaticHedq t ee 7 7 50-522 


Body strongly flattened. (Sparátta, Parasparátta, Prospar- 
átta, neotrop.; Auchénomus, ethiop., malay.). " 
SPARATTID/E 


. Head transverse, the median and frontal sutures strong and deep; 


eyes large and prominent. (Spongiphora, Pürex, neotrop.; 
Vóstox, Am.; Spongovóstox, tropicopol; Márava, austro- 
rr ce AR BEROR MS NA SPONGIPHÓRIDÆ 
Head narrow, the sutures weak or obsolete; eyes small, no longer 
than the first joint of the antenræ. (Labia, cosmop.; Prolàbia, 
tropicopol.; Làrex, neotrop.; Chætospánia, ethiop., indo- 
Ansi LABÌIDÆ 
Second joint of tarsi with a narrow lobe produced beneath the third 
joint; moderately stout or robust species. (Chelisódoches, 
ethiop., indoaustr.; Enkrates, Pròreus, indomal.; Soleno- 
sóma ind.; Kleidüchus, Ausrt.) ..... CHELISODÓCHIDÆ 
Second joint of tarsi with a dilated lobe on each side (Fig. 77). .24 


24. 


25. 


26. 


2T. 


28. 


29. 


30. 
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Sternal plates strongly transverse; elytra much reduced in size; 
abdomen depressed and dilated; pygidium transverse. (Fig. 65). 
(Chelidüra, Burriola, palæarc., Mesochelidüra, palæarc., 
SLÓÐ. Ee ae a MEL ess CHELIDÜRIDJE 

Sternal plates not very decidedly transverse. .. .............. 25 

Antennal joints not very long and slender, the fourth often much 
shorter than the third and the first much shorter than the 


headis ue ens MALONE MI cL 26 
Antennal joints all long and slender; fourth not shorter than the 
third; first longer and thicker than the others (Fig. 76)... .. .29 


Meso- and metasternum and pygidium broad; forceps remote, 
not depressed; elytra entire or abbreviated. (Fig. 77). (Ane- 
chüra, Mesasióbia, palæarc., neotrop.; Pseudochelidüra, 
paleare.; Pterýgida, Allodáhlia, indomal.). ANECHÜRIDJE 

Meso- and metasternum quadrate or narrow; pygidium narrow.27 

Abdomen cylindrical, not depressed................. -28 

Abdomen depressed; forceps Himei c or venini alk mens 
rounded posteriorly; antennæ with 12—15 joints; elytra rarely 
shortened. (Fig. 70). (Forfícula, holarc., ethiop., indomal. 


(F. auriculària, European earwig); Chelidurélla, Apterýgida, 
palæarc., ethiop.; Dóru, Amer., Austr.; Skalístes, neotrop.; 
Eypürsussurdonz e t E FORFICULIDA 


Elytra entire, not shortened; mesosternum rounded posteriorly; 
old world species. (Eudóhrnia, ind.; Kosmétor, indomal.). 


EUDOHRNIIDÆ 
Elytra abbreviated; nusosternum truncate. (Neolobóphora, 
neotrop.; Árchidux, ethiop.) ........ NEOLOBOPHORIDZE 


Sternal plates generally transverse, at least relatively broad; meta- 
sternum truncate; abdomen and forceps depressed; new world 
species. (Fig. 76). (Ancistrogáster, Vláx, Pràos, Tristan- 


élla, Paracósmia, neotrop.) ...... ANCISTROGÁSTRIDJE 
Sternal plates narrow; metasternum narrow, excavated poste- 
riorlyo eoo Men Ne rr ee heey 30 


Abdomen but little depressed, surface rather convex; legs long and 
slender; pygidium narrow; forceps remote, slender. (Fig. 66). 
(Dinex, neotrop.; Timómenus, Epárchus, Córdax, indomal.; 
Opisthocósmia, ethiop., malay.; Thalpérus, cthiop.). 

OPISTHOCOSMIIDJE 

Abdomen depressed and rather dilated; legs short; pygidium 

strongly transverse. (Diaperásticus, ethiop.). 
DIAPERASTICIDE 
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ORDER DIPLOGLOSSATA 
(DERMODERMÁPTERA) 


Moderate-sized, flattened, wingless species living as external para- 
sites of rodents. Head horizontal, semicircular, with the mouth open- 
ing below. Mandibles strong, dentate; maxillæ and labium well de- 
veloped, their palpi five- and three-jointed respectively. Antennæ 
rather short, filiform, with the basal joint greatly elongated. Thoracic 
segments expanded laterally into flattened plates; prothorax large, 
free. Legs similar, stout and short; coxæ small, separated; tarsi three- 
jointed, with claws. Cerci long, filiform, but unsegmented. Meta- 
morphosis imperceptible, the females viviparous; living as external 
parasites of rodents. 

One family. (Hemímerus, South Africa)...... HEMIMÉRIDÆ 
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LITERATURE ON DIPLOGLOSSATA 


Hansen, H. J. On the Structure and Habits of Hemimerus talpoides. Ent. 
Tidskr., 15, pp. 65-93 (1894). 
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ORDER THYSANÓPTERA 
(PII YSÓPOD A) 


Small or minute, usually depressed, slender insects with the wings 
often reduced in size, and frequently capable of jumping, feeding gen- 
erally on plant sap, or more rarely on animal juices. Head vertical, 
free; eyes well developed; usually three ocelli; mouthparts fitted for 
sucking, inferior, asymmetrical, consisting of a triangular clypeus fused 





Figs. 80-83. Thysanoptera 


S0. Heliothrips (Russell) Thripidae. 

Sl. Euthrips, apex of abdomen of female, showing ovipositor (Russell). 
82. Thrips Thripidæ. 

83. Cephalothrips, head. (Peterson). 


with the bases of the maxille to form a sheath that encloses the man- 
dibular and maxillary setæ. Prothorax free; wings four, similar, nar- 
row, with few or no veins, closely fringed with long bristles, often 
vestigial or absent. Legs similar; tarsi one- or two-jointed, with one 
or two claws, and with a bladder-like or hoof-like enlargement at tip. 
Abdomen with ten visible segments; terminal one frequently tubular; 
basal one often closely attached to the thorax. Ovipositor present or 
absent, when present consisting of four more or less parallel, often 
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strongly curved pieces. Metamorphosis gradual, the nymphs very 
similar to the adult; wings developing externally; penultimate instar 
often quiescent. 


1. Wing surface microscopically hairy; wings usually present, fore 
wing with a marginal vem and at least one longitudinal vein 
attaining the wing tip; last abdominal segment rarely tubular, 
in the female usually conical and longitudinally divided beneath, 
in the male usually rounded at tip; ovipositor present, saw sn 
composed of four pieces. (Suborder TEREBRANTIA). . 

Wing surface bare, without pubescence; fore wing v onl or X 
most with a single, abbreviated median vein, wings often ahsent; 
last abdominal segment tubular in both sexes and not divided 


beneath; no ovipositor. (Suborder TUBULÍFERA). ....... 10 
2. Ovipositor curved upwards; wings usually broad, with the tips 
rounded; body not flattened; antennæ nme-Jointed.......... 3 


Ovipositor eurved downwards; wings when present narrower and 
almost always pointed at tips; body more or less flattened; an- 


tennæ six- to nine-jointed. (THRIPOIDEA).. IW 190 
3. Labial palpi with fewer joints than the maxillary m all joints 
of antennæ usually freely movable. ð 


Labial palpi with the same number of joies as the eel one palpi, 
or with one more joint; last three to five joints of antennæ 
closelytunitedomotiireelvimovable e eee ee 5 

4. Maxillary palpi with seven or eight joints; labial palpi with three 
to five joints. (Désmothrips, Austr; Orothrips, nearc.; 
Stomátolripsl ee. eee. ees OROTHRÍPIDÆ 

Maxillary palpi with three joints; labial palpi with two joints. 
(Melánothrips, palearc.; Ankothrips, widespr.; Cráno- 
br sr MELANOTHRIPIDÆ 

5. Antennæ extremely long and slender, the third joint at least ten 
times as long as thick and as long as the head (Fig. 84), joints 
three and four without elongated sensory areas; fore wing slen- 
der, without crossveins; anterior ocellus absent or very small. 
(Franklínothrips, ncarc., ethiop.; Corynothripðides, ethiop.). 

FRANKLINOTHRÍPIDÆ 

Antennæ much shorter; joints three and four with elongated sen- 
sory areas; wings broader, the fore wing with distinct cross- 
veins; three well developed ocelli. (ZEólothrips, Archæólo- 
thrips, Rhipidothrips). (COLEOPTRATIDA). 

ÆOLOTHRÍPIDÆ 


74 


= 


10. 
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. Antennæ nine-jointed, sometimes apparently ten-jointed, without 


an apical stylus; front tarsus with a claw-like projection at the 
base of the second joint; third and fourth joints of antennæ 
enlarged, conical. (Hetérothrips, Am.). 
HETEROTHRÍPIDÆ 
Antennæ six- to eight-jointed, rarely with the second joint divided 
by a suture so that the antennæ appear to be nine-jointed; an- 
tenne usually with a one- or two-jointed style at apex (Fig. 88); 
front tarsus simple, without appendage on second joint; third 
and fourth joints of antennz not conical............. suse. u 


. Antenne not moniliform, six- to eight-jointed, always with apical 


style; pronotum simple above, without longitudinal sutures; 
front and hind femora slender; ovipositor almost always well 
developed... TS o RS 8 
Antenne moniliform (Fig. 85), eight-jointed, without apical style; 
pronotum with a longitudinal suture at each side; front and 
hind femora greatly thickened (Fig. 87); ovipositor much re- 
duced. (Mérothrips, nearc., neotrop.).. MEROTHRÍPIDÆ 
Sixth joint of antennæ well developed, usually as large as or 
larger than the SF da) PEE 9 
Sixth or sixth and seventh joints of antennæ very small, style- 
like, very much smaller than the fifth. (Cerátothrips, palæarc.). 
CERATOTHRÍPIDÆ 

Last abdominal segment in female cylindrical, very heavily chitin- 
ized, ninth and tenth segments with extremely long, stout, 
thorn-like bristles. (Panchetothrips, India; Dinürothrips, 
Macrùrothrips) ............... PANCHÆTOTHRÍPIDÆ 
Last abdominal segment in female conical, weakly chitinized, 
rarely more heavily chitinized than the preceding segments; 
ninth and tenth segments never with large thorn-like bristles. 
(Figs. 80, SS, 90). (Heliothrips, Thrips, Frankliniélla, 
Anaphothrips, Physothrips and many other genera). (STEN- 
OPTËRIDÆ) . — .......... THRIPIDE 
Maxillary palpi ts Dd bute with seven or eight, usu- 
ally eight joints; middle coxæ further apart than the other 
pairs . ee fes „11 
Mesilen 1 pir MINE si ms t seven 1 joints; 
hind coxz further apart than the other pairs. (Fig. 86). (Üro- 
thrips, ethiop.; Stephánothrips, ethiop., neotrop.; Brády- 
hios i neotrop.; Bebélothrips, palæarc.). (UROTHRIPOI- 
DEA). Ver eee UROTHRIPIDE 
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11. Eighth segment of abdomen without peg-shaped projections on the 
posteriorne daem ee MC see 6.0 belts n etna 12 
Eighth abdominal segment with long, posteriorly directed, peg- 
shaped projections along the posterior edge; last segment of 

abdomen extremely short and stout. (Chirothripdides). 
CHIROTHRIPOIDIDÆ 





Figs. 84-90. Thysanoptera 


84. Franklinothrips, antenna (Hood) Franklinothripidæ. 

85. Merothrips, antenna (Hood) Merothripidæ. 

86. Bradythrips, apex of abdomen of female (Hood) Urothripid:e. 
87. Merothrips, leg (Hood) Merothripidæ. 

88. Frankliniella, antenna (Karny) Thripidz. 

89. Pygothrips, apex of abdomen of female (Hood) Pygothripidæ. 
90 Thrips, head and anterior part of thorax (Shaw) Thripidæ. 


12. Head not produced anteriorly in front of eyes; vertex not sharply 
conical, rarely prominently overhanging the base of the an- 
DE Es cordc TH T ETE ELEC PR 13 

Head more or less produced in front of the eyes; vertex conical, 
usually prominently overhanging the base of the antennæ and 
bearing the front ocellus at its extremity; usually with a strong 
bristle in front of the eye. (Idólothrips, Gigántothrips, 
Actimnothip $m oos IDOLOTHRÍPIDJE 
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13. Male with a stout tubular projection at each side of the sixth 
abdominal segment. (Mégathrips, Bacíllothrips, Megálo- 


thrips) oo Geee......./ eet me MEGATHRÍPIDÆ 
Sixth abdominal segment of male simple, without a tubular pro- 
ection laterally Ust a TED T USE 14 


14. Last abdominal segment greatly elongated, about as long as the 
remainder of the abdomen and three or four times as long as the 
head. (Hystríchothrips, Holürothrips). 

HYSTRICHOTHRÍPIDÆ 
Last abdominal segment much shorter, never greatly lengthened.15 

15. Last abdominal segment short, swollen, rounded on the sides; pre- 
ceding segments very much shorter than wide (Fig. 89). (Pygo- 
thrips, Austr.).. Æ SS „PYGOTHRÍPIDÆ 

Last abdominal en. bum E narrowed apically, pre- 
ceding segments not transversely linear, the ninth usually but 
littleavidersthanilongemerem R E ENE Ne 16 

16. Third joint of antennæ with a strong crest-like ring of large sense 

cones at apex. (Ecacánthothrips, Indomal.; Ormothrips). 


ECACANTHOTHRÍPIDÆ 
Sense organs of third joint no more strongly developed than those 
Olathe others all 


17. Sensory cones of nee Dili, lone onl ane ads w stt an 
accessory cone or a long, slender bristle, the joints which bear 
the cones much swollen; eyes very much enlarged, contiguous. 
(Eupátithrips, Sedülothrips)....... .EUPATITHRÍPIDJE 

Sensory cones not remarkably developed; eyes much smaller. 
(Phlæothrips, Tríchothrips, Liothrips, Acánthothrips, 
Zygothrips, and many others). . .. ..... PHLÆGOTHRÍPIDÆ 
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ORDER BLATTÅRIÆ 
(OOTHECARIA, CU RSÓRIA, BLATTOIDE A) 


Moderate-sized or large, sometimes very large, rarely very small, 
broadly oval, flattened, quick-running insects. Head free but inflexed 
so as to be nearly or quite concealed beneath the pronotum, the mouth 
posterior or nearly so. Mandibles strong, toothed; maxillæ well de- 
veloped, bilobed, with five-jointed palpi; labial palpi three-jointed; 
eyes usually well developed, usually two ocelli; antennæ long, fila- 
mentous, many-jointed. Prothorax large, movable, usually transverse; 
meso- and metathorax subequal, not freely movable. Wings often 
absent or much reduced in size; when present, overlapped on the 
abdomen; fore wings parchment-like, containing many veins; hind 
wings with a large anal lobe, clearly separated from the rest of the wing 
and radially folded. Legs strong, similar, coxæ large; tibiæ usually 
strongly spinose; tarsi five-jointed. Abdomen with ten tergites of 
nearly equal size, broadly attached at the base and not very freely 
movable; cerci prominent and jointed. Metamorphosis slight. Roaches. 


1. Middle and hind femora, or at least the hind femora, with several 
evident maremalspimesibeneaths t T N. 2 
Middle and hind femora unarmed beneath, or furnished only with 
hairs and bristles, or with one or two apical or subapical 
Spies N o cor emus. 8 
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2. Females with the seventh ventral segment divided posteriorly to 
form avalvuúlanapparatas kí CT TT 3 
Seventh ventral segment of female large, undivided, and rounded.4 

3. Moderate to large, heavily pigmented species, with cyes; tenth 
dorsal segment of the male more or less quadrangular, often 
impressed, or emarginate behind. Mainly tropical. (Blátta, 
cosmop. (B. orientalis, Oriental cockroach); Eurfcotis, neotrop.; 
Polyzostéria, austr.; Méthana, ethiop., indoaustr.; Deropél- 

tis, ethiop.; Periplanéta (Fig. 92) cosmop. (P. americana, 
American cockroach, P. australástæ, Australian cockroach). 
(PERDPLA NEDIN A) 2 wm e BLATTIDE 










NS 
SE 





Figs. 91-92. Blattariæ 


91. Blatella. Phyllodromiidæ. 
92. Periplaneta, wings. Blattidæ. 


Small, colorless, cave-inhabiting species, with the eyes vestigial 
or absent; wings reduced or absent; tenth dorsal segment of the 
male elongate triangular and emarginate behind. (Noctícola, 


Spelæoblátta, indomal.) ................ NOCTICÓLIDÆ 
4. Moderate to large species, not living in ant nests; antennal joints 
SHORTER "Ae rr C T 5 


Very small, wingless or subapterous species, 2 to 5 mm. in length, 
living in ant nests; entire body covered with loose hairs; legs 
stout, the tibiæ heavily spined; antennal joints much longer 
than wide. Neotropical. Ant guests. (Attáphila (Figs. 98, 99)). 

ATTAPHÍLIDÆ 
5. Tenth dorsal segment of both sexes usually transverse and narrow; 
hind wings when present with an apical field; fore wings with the 
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branches of M and Cu strongly oblique and leading toward the 

hind margin; hind femora usually sparsely armed with spines 

beneath. (Ectðbia, cosmop.; Anaplócta, Pseudectóbia, neo- 
trop., ethiop., indomal.; Hololámpra, holarc., ethiop.). 

ECTOBIIDÆ 

Tenth dorsal segment of both sexes more or less produced, tri- 

angular or emarginate; hind femora usually strongly spined 


bene stora A R Ta sese 6 
. Tenth dorsal segment of both sexes triangular and entire, the cerci 
dis tin etly pro] eg tm a a OHNE q 


Tenth dorsal segment of the male more or less quadrate, with ob- 
tuse angles, that of the female broadly rounded or lobate, the 
cerci not projecting; tarsi with distinct pulvilli. (Calolámpra, 
widespr.; Epilámpra, neotrop.; Leuroléstes, Phlebonótus, 
Phoráspis, Hyrophicnóda (lig. 97), neotrop.; Homalóp- 
terus, indomal., neotrop.; Heterolámpra, ethiop., indoaustr.). 
(BORAÐ EPILÁMPRIDÆ 

. Pronotum and fore wings smooth; hind wings with the radial vein 
usually emitting several parallel costal veins; pulvilli absent. 
(Caloblatta, Pseðdomops, neotrop.; Blatélla (B. germánica, 
Crotonbug) (Figs. 91, 95), Ischnóptera, Lobóptera, Phyllo- 
drömia, Temnópteryx, cosmop.; Ellipsidion, austr.).(PSEU- 
"DONVIQ PIDÆV em ES PHYLLODROMIIDÆ 

Pronotum and fore wings covered with a silky pile; hind wings 
with the radial vein emitting irregular costal veins; pulvilli 
present; usually large species. Neotropical. (Megaloblátta, 
Nyctibora, Heminyctibora)............ NYCTIBÓRIDJE 

. Abdomen with the seventh segment normal, not enclosing the 
terminal segments, the cerci and at least the tenth dorsal seg- 

i TNS MED E" 00 6000 að neon odor cp dsaas oo BD ED 9 

Abdomen with the seventh segment of both sexes broadly rounded, 
triangular and enclosing the terminal segments and also the 
cerci; tibiæ short and strongly bristly; wingless and greatly con- 
vex species. (Cryptocércus (Fig. 94), nearc.). 

CRYPTOCERCIDÆ 

. Hind wings twice as long as the fore wings, with a transverse fold 
at the middle through which the veins continue to the apex, 
folded in repose; fore wings elytra-like, with weak venation; 
insects resembling dytiscid bectles. (Diplóptera (Fig. 93) 
ETAL IEEE T ae ees DIPLOPTÉRIDJE 

Hind wings without a middle transverse fold through which the 
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veins continue to the apex, sometimes with an apical triangular 


ficld e eec cc a A M. 10 


10. Tenth dorsal segment semicircular, broadly produced, its hind 


margin more or less strongly dentate; last ventral segment of the 
male very small, without styles; legs robust, the front pair 
fossorial, tibize strongly spinose, tarsi relatively short, without 
arolia; costal margin of the fore wings split, wings often reduced. 
(Panésthia, Salgànea, indoaustr.; Geoscápheus, austr.). 
PANESTHIIDE 


Last dorsal segment without produced and dentate hind margin.11 





Figs. 93-99. Blattariæ 


3. Diploptera (Tillyard) Diplopteridæ. 

. Cryptacercus, dorsal outline (Hebard) Cryptocercidæ. 
5. Blatella, hind wing. Phyllodromiidæ. 

96. 
. Hyporhicnoda (Hebard) Epilampridæ. 


Cocoblatta (Saussure) Blaberide. 


Attaphila, dorsal view (Wheeler) Attaphilidæ. 


. Attaphila, ventral view (Wheeler) Attaphilidie. 


. Hind wings with an area between Cu and A capable of being 


folded, the anal fold large; small species.............-..... 12 
Hind wings without a cubital fold or at most with an indication of 
one, or the wings reduced.......... 5 


. Fore wings with the branches of M. and Cu directed toward the 


hind margin, anal area small, with few veins extending to the 


13. 


14. 


15. 


16. 


17. 


18. 


Oe 
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margin, costal area short. (Chorisoneüra, Am.; Choristima, 
austr.; Anáptycha, Hemiptérota, neotrop.). 
CHORISONEÜRIDJE 
Fore wings with the branches of M and Cu directed toward the 
apical margin, costal area usually long and narrow. (Areolària, 
malay.; Hypnórna, Plectóptera, neotrop.). 


AREOLARIIDE 
Very small species, 5 to 7 mm. in length, living in nests of ants. .14 
laroenspecies mot mynmecopiilouss e ECL 15 


Flattened, narrow, winged species; fore wings pubescent, with 
weak venation, the branches of M and Cu parallel; tibize with 
long bristles; cerci long and jointed. Neotropical. (Notho- 
blatta) . Å EE . NOTHOBLÁTTIDÆ 

Rather convex S Sh Tb ume foe wings and no hind 
wings; tibial spines weak; cerci short and broad. Ant guests. 
INeotromcala (Atticola) =e... PREISE ATTICÓLIDÆ 

Female with the seventh ventral segment divided behind to form 
A a I. . 16 

Female with the seventh ventral segment not NE a pair of 
vas ninth o 

Large MERES øR feloneate: Pd ds So, 
ls very long, the tibial bristles weak; anal areas of the hind 
wings of the fully winged forms large and plaited several times 
in repose; fore wings with the costal cell narrow and without 
crossveins, subcosta long, reaching the middle of the wings. 
(Archiblátta, Cátara, malay.) ........ ARCHIBLÁTTIDJE 

Insects not conforming to the preceding description; anal area of 
the fully winged forms smaller, folded only once or twice... ..17 

Small species with pubescent thorax; hind wings with a pro- 
nounced thickening surrounding the ends of the shortened sub- 
costa. Widespread, tropical. (Compsódes, Euthjrrhapha, 
Holocómpsa) . E duxi: . BUTHYRRHÁPHIDJE 

Hind wings PUE modal Aone sú ane end of the subcosta. 18 

Small, delicate species; tibial bristles weak; cerci long; veins 
simple or few-branehed. (Latíndia, neotrop.). 


LATINDIIDE 
Large species; tibial bristles strong; cerci short; veins many- 
branched. (Homceogamia, Am.) ..... HOMGOGAMIIDÆ 


Tarsal claws without arolia, or with a minute arolium; tenth dorsal 
segment of the male abdomen more or less deeply notched. ..20 


Tarsal claws with a distinct arolium between them. ...........22 
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Prothorax smooth; anal field of the hind wings of the fully winged 
forms large and folded fan-like; large, robust, but not greatly 
convex species. (Archimandrita, Bláberus, Cacoblátta 


(iso Bláptica neotrop PCT T EE BLABÉRIDJE 
Prothorax hairy; anal field of the hind wings of the fully winged 
forms smaller, folded only once or twice...........s1s ss sss 21 


Tenth dorsal segment of the male abdomen transverse, often con- 
stricted at the middle; large, broadly convex species. (Polý- 
phaga, palzare., indomal., ethiop.) ....... POLYPHÁGIDJE 

Tenth dorsal segment more or less produced, its hind margin 
notched; broad beetle-like, showy insects. (Corýdia, indomal.). 

CORYDIIDJE 

Dorsal segments of the abdomen with protruding lateral angles; 
tenth dorsal segment quadrangular and medially notched be- 
hind. (Panchlóra, neotrop., ethiop.; Gýna, ethiop.; Leuco- 
phea, ind.; Nauphæta, ethiop., neotrop.; Pucnoscéllus, ind.; 
Oniscosüma, aut PANCHLÓRIDJE 

Abdominal segments without projecting lateral angles; tenth dor- 
sal segment transverse, its hind margins straight or rounded. .23 

Hind wings more or less pointed or with a much produced apical 
field into which the cubital branches do not enter. (Oxyháloa, 
SuuopMEOHODUD RE I ae OXYHALÖIDÆ 

Hind wings with rounded tip and no specialized apical field. 
(Elliptoblatta, Stenopiléma, ethiop.; Hormética, Am.; 
Perispheria, indomal.; Paraspheria, ncotrop.). 

PERISPHJERIIDJE 
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ORDER MANTODEA 
(MA NTOIDEA) 


Moderate-sized or large insects of predatory habits; the front legs 
very long, with the femora and tibiæ usually heavily spined and cap- 
able of being folded closely together to grasp the prey. Body elongate, 
sometimes very slender and usually flattened. Head freely movable, 
not inserted in the prothorax; eyes prominent, usually three ocelli; 
mandibles strong, the mouthparts inferior, rarely turned forwards; 
antennæ long and filamentous, many-jointed, rarely pectinate in cer- 
tain males. Prothorax long or very long, freely movable, sometimes 
with the sides expanded; meso- and metathorax shorter, of about equal 
length, not freely movable. Four wings, overlapping on the abdomen, 
sometimes much reduced or absent, especially in the female; venation 
complex, fore wings usually considerably smaller than the hind pair and 
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of stouter consistency. Tarsi almost always five-jointed, terminating 
in two claws; femora and tibize sometimes with expanded margins. 
Abdomen elongate oval or long and cylindrical, the terminal segments 
not abbreviated, tenth tergite forming a supra-anal plate; cerci usually 
jointed, never very long. Metamorphosis incomplete; habits similar 
throughout development. Praying mantids, Soothsayers. 

ÁA single family ........ eoe sre E DO OR IS A MANTIDA! 


1. Front tibi: without an apical hook, with two rows of spines below; 
cerci very long, many-jointed; small, winged species with freely 
movable head and simple posterior legs. (Fig. 109). (Chæ- 
teessa, mente PE asil ak CHÆTEESSINÆ 

Front tibiæ with apical hook. ...... 2 

2. Front tibiæ with one or two long teeth on the dorsal side before 
the apical hook, otherwise with only very few spines; cerci 
simple; small slender species. (Fig. 105). (Bántia, Pseudo- 
musónia (= Miony:r), Bactromántis, Olígonyx, neotrop.; 
Haania, malay.) ....... VN C CO OLIGONYCHINA 

Mrontaulbrcenvit houumee tina bo ican iene S 

3. Front tibiæ without rows of strong spines below, or with only the 

inner row distinctly developed. . Be EDU CH EE Sant 
Front tibiæ with two rows of well dev eloped spines below. ......5 

4. Head with the mandibles directed forwards, the part behind the 
eyes well developed, usually long; slender, elongate species. 
(Fig. 107). (Compsothéspis, ethiop., Austr.; Cliomántis, 
Auct coo ás .COMPSOTHESPINJE 

Head of normal form, with protuberant eyes; jaws not directed 
forwards; stouter species with the thorax comparatively short. 
(Perlamántis, paleare.; Amorphóscelis, ethiop., As., Austr.). 


(AMOR PHOSCELI NÆ) ST S PERLAMANTINÆ 
5. Front femora with the spines of the internal row equal or alter- 
nately lonc and short e C tI Cee LLLIL 6 


Front femora with the spines of the internal row arranged so that 
the long spines are separated from one another by a series of 
three short ones. Usually large species, with the antennæ bipec- 
tinate in the male and the vertex prolonged into a more or less 
conical protuberance. (Fig. 106). (Empüsa, palæarc.; Idolo- 
mórpha, ethiop.; Blepharópsis, ethiop. As.; Blepharódes, 
aldin la) TT re EDER ... EMPUSINA 


1 The Mantidæ include an extensive series of very diverse forms and have been grouped into a 
large number of subfamilies by Giglio-Tos whose divisions have been generally accepted. These 
together with several others of equal importance may be distinguished by the following key 
which follows the arrangement of Giglio-Tos. It seems probable that the Mantodea will soon 
be regarded as comprising several families. 
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Figs. 100-105. Mantodea 


Stagmomantis (Rehn and Hebard) Mantidæ. 
Deroplatys (Westwood) Mantidæ. 

Angela (Saussure and Pietet) Mantidæ. 

Hoplocorypha (Rehn) Mantide. 

Toxodera. a, hind femur of same (Westwood) Mantidæ. 
Oligonyx (Saussure and Pictet) Mantidæ. 


Hind tibiz bearing three ridges; body brilliantly metallic; front 
femora short and broad, with a very stout basal spine; stout 
species with short prothorax. (Fig. 10S). (Metallyticus, in- 
dóma S e METALLYTICINJE 
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Hind and middle tibiæ with one or two carinæ above, except rarely 
in the male; prothorax long. (Fig. 111). (Oxyópsis, Pseud- 
óxyops, Vàtes, Stagmatóptera, neotrop.; Stenovàtes, Popa, 
ethiop.; Æthalóchroa, Ceratocrània, indomal.) .. VATINÆ 

Front femora externally with a series of five to seven spines... ..9 

Front femora with four spines in the external row.............19 

Front femora with the first discoidal spine longer than the second; 
very long bodied, slender species. (Schizocéphala, indomal.; 
Euchomenélla, Ind.; Agrionópsis, cthiop.; Ángela (Fig. 102), 


neotrop.). (ANGEL IN AO) oe . SCHIZOCEPHALINE 
Front femora with the first discoidal spine shorter than the 
second . .10 


Cerci flattened, dilated apically ‘and more or less leaf- like: ` very 
elongate, slender species, with the front femora thin. (Fig. 104). 
(Toxódera, Eüthyphleps, Loxomántis, indomal.; Calamo- 
théspis, Belomántis, cthiop.; Stenophýlla, neotrop.). 


TOXODERINE 
Cerci conical or compressed, not leaf-like....................11 
Front femora with three discoidal spines. .................+- 12 
Front femora with four discoidal spines.................-.+. 14 


Front tibize with more than eleven spines in the outer row; front 
femora with five external and three discoidal spines; small 
species. (Acontísta, Tithróne, Astóllia, Callibia, ncotrop.). 

ACONTISTINA 

Front tibiæ with from eight to eleven spines in the outer row. . .13 

Frontal shield transverse; pronotum at least as long as the front 
coxæ, ovally dilated or sometimes with the sides more or less 
parallel. (Brunnéria, Macromántis, Photina, Orthoder- 
élla, neotrop.; Iris, widespr.) ................ PHOTININE 

Frontal shield subquadrate. (See couplet 23). 

EREMIAPHILINA, part 

Supra-anal plate very long, lanceolate; hind femora and tibiæ 
with a few small spines beneath; body slender; pronotum as 
long as the front coxæ. (Bolivaria, Geomántis, Rivetina 
(=Fischeria), palæarc.; Deiphobe, indoaustr. ; eee A 


Omomántis, ethiop.). (FISCHERIINJE)...... RIVETINE 
Supra-analiplateshor oo E EET EEE E TIE 15 
Front tibi; with six to eleven spines in the outer row.......... 16 
Front tibiæ with more than eleven spines in the outer row. ..... 17 


Front femora very broad, elliptical, with the upper margin strongly 
arcuate; vertex conically elevated with a tubercle on each side 
next to the eye; pronotum shorter than the front coxe or barely 
as long, with conical tubercles on the disk; small species. (Oxy- 
pilus, Euoxypilus, ethiop.; Pachymántis, Ceratomantis, 
Pseudoxypilus, indomal.) ................-- OXYPILINÆ 


17: 


18. 


NØ 
20. 
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Front femora narrower, more or less triangular; pronotum with 
rounded lateral dilatations that give it a trifoliate appearance; 
small species. (Dystácta, Gonypetélla, Achlena, Telo- 
mantis GU h DYSTACTINÆ 

Eyes acuminate, or the hind femora lobate; moderate-sized spec ies 
colored like dry leaves. (Metília, Decímia, Acánthops, E pa- 
phrodita, neotrop.; Phyllocrània, ethiop.; Parablépharis, 
ab Me ERE e M EPAPHRODITI NZE 

Eyes rounded, or the hind femora simple. ........... S: 18 

Frontal shield transverse (see couplet 13) .. PHOTININÆ, part 

Frontal shield subquadrate (see couplet 23). 

EREMIAPHILINJE, part 


Front coxæ with a minute apical lobe at the front margin... ... 20 
Front coxæ without apical lobe......... 21 
Front femora triangular, broad, not more than three times as long 


as wide; small species, the female often wingless. (Pseudomi- 
ópteryx, Mantíllica, Diabántia, Miobántia, neotrop.). 

PSEUDOMIOPTERYGINZE 

Front femora slender, more than three times as long as broad; pro- 

notum long and narrow, not noticeably dilated; small dander 

species. (Fig. 103). (Musoniélla, Musónia, Diamusónia, 

Théspis, neotrop.; Hoplocórypha, ethiop.) id THESPINÆ 


21. Front femora with the two intermediate spines of the outer row 
longer than the others; pronotum longer than the front coxæ; 
fore wings long in the male, short in the female; body usually 
very slender. (See couplet 9) . . SCHIZOCEPHALIN JE, part 

Front femora with the two inter mediate spines of the outer row 

OU, lore WOE AÐ Aeee 22 

22. Front tibiæ with four or five spines in the outer row...........23 
Front tibiæ with more than five spines in the outer row. ....... 25 

23. Front femora with the groove that receives the tibial claw remote 


24. 


DO QU ANM 1o S NN. C. 4 
Front femora with the claw groove close to the base. (Eremi- 
aphila, palæarc.; Tarachódes, Galépsus, Tarachódula, 
ethiop.; Parepiscópus, Didymocórypha, indomal.). (ORTHO- 
DERINÆ, TARACHODIN Æ) ST EREMIAPHILINÆ 
Vertex not produced (see couplet 20)........ THESPINÆ, part 
Vertex produced into an elongate, triangular process. (Pyrgo- 
mantis, ethiop.) (see couplet 23).. EREMIAPHILINÆ, part 


. Lateral margins of pronotum parallel or divergent in front (see 


couplet 23). (Humbertiélla, Theopómpula, indomal.; Elza, 
Theopómpa, ethiop.) .......... EREMIAPHILINA, part 
Lateral margins of pronotum more or less convergent in front.. 26 


. Front tibiæ with the spines in the outer row erect and remote from 


ONC AH her.: Aa ea E eC ER OR S l 
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Front tibi: with the spines in the outer row decumbent and very 


closestogether am nn: w", —— 7 Sk 50 
. Front femora with from one to three discoidal spines..........28 
Front femora with four discordal spimes eere e 29 
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Figs. 106-112. Mantodea 


. Empusa, front leg (Westwood) Mantidæ. 

. Compsothespis, front leg (Westwood) Mantidæ. 

. Metallyticus, front leg (Westwood) Mantidæ. 

. Chæteessa, front leg (Westwood) Mantidæ. 

. Mantoida, front leg (Westwood) Mantidæ. 

. Vates, hind leg (Saussure and Pictet) Mantidæ. 

. Vates, base of antenna of male (Saussure and Pictet) Mantide. 


Internal apical lobes of the front coxæ divergent, not dilated into 
a small lobe at the tip; small species. (Tarachina, Bólbula, 
Enicophlebia, ethiop.; Bóibe, Ciulfina, Austr; Haplo- 
péza, Iridópteryx, Fulciniélla, Eomántis, indomal.). _ 

IRIDOPTERYGINÆ 

Internal apical lobes of the front coxæ contiguous. (See couplet 14) 

RIVETINÆ, part 


. Front femora with a well marked fovea or pit between the first 


and second spines of the outer TOM: 9225 90 
Tare NOTED, SSH PUE SUNKEN AY WONERL, eco sa cones cons cusc an aca 


30. 
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33. 
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Front femora with the discoidal spines forming a sinuous line; 
species of moderate size, with short, stout body, the pronotum 
broad and depressed. (Gonatista, Liturgüsa, neotrop.; Dac- 
tylópteryx, ethiop.; Gonatistélla, Austr.). 


LITURGUSINE 
Front femora with the discoidal spines placed in a straight line. .31 
Spines of outer row on front femora very long and curved... .. .32 


Spines of outer row on front femora shorter, straight; slender- 
bodied species, with the wings well developed in both sexes. 
(Arria, malay.; Sibylla, Presibýlla, ethiop.). . SIBYLLINÆ 


. Pronotum with two tubercles near the base of its posterior por- 


VU octo REDDITU 3 
Pronotum simple, without tubercles; slender or very slender 
species, with well developed wings in both sexes. (Caliris, Ind.; 
Leptomántis, malay.; Deromántis, ethiop.). Á 
CALIRIDIN Æ 
Hind femora with a small lobe or tooth below near tip; more or less 
stout and short-bodied species with strongly prominent eves. 
(Majánga, ethiop.; Majangélla, malay.). .. .MAJANGINJE 
Hind femora simple, without such projection; body slender, flat- 
tened, the eyes moderately prominent. ( Melliera, neotrop.; 
Mellieriélla $3050 9 9 979577 717 7 MELLIERINJE 


. Vertex produced into an elongate process (see couplet 6). 


OXYPILIN A, part 
Neitesnotelonsitedormrdicd ee c: 35 


5. Four posterior tibiæ or their femora minutely spinulose below. .36 


Four posterior tibiæ and femora with the lower edge smooth. . .37 


. Frontal shield transverse; discoidal portion of hind wings not 


handed. (See couplet 14) .......... FISCHERIINÆ, part 
Frontal shield scarcely broader than high; discoidal portion of 
hind wings with black cross-bands; pronotum at least as long as 
the front coxæ. A cosmopolitan group. (Fig. 100). (Mantis, 
palæarc., Austr.; Stagmomántis, Am. (S. carolina, Carolina 
mantis); Auromántis, Uromántis, neotrop.; Calidomántis, 
Sphodromántis, ethiop.; Tenódera (T. sinénsis, Chinese 
mantis), Polyspolóta, widespr.; Sphodrópoda, Austr.). 


MANTINJE 

Lateral margins of pronotum strongly expanded, leaf-like. ....38 
Lateral margins of pronotum not expanded..........-.......40 

. Posterior femora simple...... 5 ob 39 


Posterior femora lobed; large, brown, Hc like! species with con- 
spicuous foliaceous expansions at the sides of the pronotum 
and at the tips of the four posterior femora. (Fig. 101). 
(Deróplatys, E. As.; Branesikia, Madagasc.). 

DEROPLATINÆ 
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Hind metatarsi simple, not carinate; large species with the pro- 
notum bearing leaf-like expansions at the sides. (Cheradédis, 
neomops smm AÐ RE CHÆRADODINÆ 

Hind metatarsi carinate. (See couplet 36) .... MANTINA, part 

Eyes produced laterally to form a conical, spiniform process; ‘body 
very slender, filiform. (Oxyothéspis, ethiop., As.; Hetero- 


che pula P OXYOTHESPINJE 
Ey esrounded laterally e E T 41 
Fore wings and antennæ of the male ciliate..................42 
Fore wings and antenne of the male not ciliate............... 44 


. Pronotum linear or extremely slender; small species; the female 


apterous. (Miópteryx, Promiópteryx, Chloromiópteryx, 
TCO LUO} sce, ede... P MIOPTERYGIN/E 
Bronotun more or less expanded e EE E EET E E TT TT T 43 
Pronotum almost trilobed, the angulations of the expansions some- 
what acuminate; fore wings of male broad (see couplet 16). 
DYSTACTINÆ, part 
Pronotum more or less elliptical, the angulations of the expansions 
rounded; elytra narrow. (See couplet: 45) ... AMELINÆ, part 
Pronotum shorter than WHS MRT, CORD. ME 45 
Pronotum as long as or longer than the front coxæ............ 46 
Hind wings not colored; small species. (Ameles, Pseudoyersinia 
palæaro.; Yersínia, Litaneütria, neotrop.; Amántis, Myr- 
cinus, Gonypeta, indomal.; Metentélla, Ligària, ethiop.). 
AMELINJE 
Hind wings brightly colored, otherwise similar to the Amelinæ. 
(Compsomántis, Opsomántis, malay.). 
COMPSOMANTINJE 
Front tibia with the sixth spine from the apex in the outer row 
longer than the fifth. (See couplet 32).. CALIRIDINÆ, part 
Front tibia with the sixth spine not longer than the fifth. .. .. ..47 


. Eyes produced laterally to form a conical, spiniform process. 


(ace couplet 40) rr OXYOTHESPINÆ, part 
Eyesmnotthusspned se see cee eee ERE EEN MED: 48 
Front femora with the first spine in the discoidal row not shorter 

than the second; large species of elongate form; wings large in 

male, short in maa (Archimántis, Rheomántis, Pseudo- 
mantis Auster CC M ARCHIMANTINE 
Front femora with the first discoidal spine shorter than the 
Second i so 2 dius ea m c aa aa ees nno ENT EIE 49 


. Supra-anal plate very long, lanceolate; large species with the pro- 


notum much longer than the front coxæ. (Solygia, ethiop.). 
SOLYGIINÆ 
Supra-anal plate short. (See couplet 36).... MANTINÆ, part 
Pronotum slender, as long as the front coxee...............-- öl 
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Pronotum more or less broadened, shorter than the front coxæ; 
body more or less short and stout; wings well developed in both 
sexes. (Odontomántis, Hestiásula, Creobróter, Ind.; Oto- 
mantis, Panúrgica, Harpagomántis, ethiop.). (CREOBRO- 
TIND ES ERI en ah eras MENS HYMENOPODINA 

51. Margins of pronotum broadly laminate (see couplet 17). 
EPAPHRODITINÆ, part 

Margins of pronotum not broadly laminate; species of moderate 
size, with slender pronotum which is at least as long as the front 
coxæ. (Anaxárcha, Acromántis, Citharomántis, indomal.; 
Theomántis, Sigérpes, Anasigérpes, ethiop.). 3 

ACROMANTINÆ 


LITERATURE ON MANTODEA 


Gicr1o-Tos, E. Mantidi Esotici, I-XII. Boll. Soc. Entom. Italiana (1911-17). 
(Various parts.) 
Saggio di una nuova classifieazione dei Mantidi. Boll. Soc. Entom. 
Italiana, 49, pp. 50-87 (1919). 
Mantidæ, Perlamantinæ. Gen. Insectorum, fasc. 144, 13 pp. (1913). 
Mantidæ, Eremiaphilinæ. Gen. Insectorum, fase. 177, 36 pp. (1921). 
Mantidæ. Das Tierreich, Lief. 50, 707 pp. (1927). 
Kirsy, W. F. A Synonymie Catalogue of the Orthoptera. Vol. 1. British 
Mus. Nat. Hist., London (1904). 

Renn, J. A. G. Mantidæ. Vatinæ. Gen.Insectorum, fase. 119, 28 pp. (1911). 
Saussurr, H. Essai d'un Système des Mantides. Mittheil. schweiz. Entom. 
Ges., 3, pp. 49-73 (1869). ; 
TINDALE, N. B. Review of Australian Mantidæ. Rec. South Australian Mus., 

2, pp. 425-457 (1923). 
Westwoop, J. O. Revisio Mantidarum. London (1889). 


ORDER EMBIODEA 


(EMBIID]NA, EMBIOIDEA, EMBIÓPTERA, OLIGONEURA, 
ÆTIÓPTERA) 


Elongate, slender, feeble insects of small or moderate size. Head 
large, elongate; eyes small or of moderate size; ocelli absent; antennæ 
slender, many-jointed (16-32). Thorax elongate; prothorax large, free; 
meso- and metathorax each about as large as the prothorax; males 
usually winged, females always wingless. Wings similar, pubescent, 
elongate, the media and cubitus much reduced; no anal fan or lobe. 
Wings lying flat on the abdomen when at rest. Abdomen ten-seg- 
mented; long, narrow and with parallel sides; tip of abdomen and 
cerci usually strongly asymmetrical in the male; cerci two-jointed, 


Sg 
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Tarsi three-jointed; first joint of front tarsi swollen, containing glands 
for spinning a silken web in which the insects live. 

Metamorphosis gradual, incomplete. A small group, restricted to 
the tropics and subtropics. 





Figs. 113-117. Embiodea 


. Oligotoma, female (Melander) Oligotomid:e. 
. Donaconethis, wings (Enderlein) Embiidæ. 
. Rhagadochir. a, front tarsus; b, middle tarsus; c, hind tarsus (Silvestri) 


Embiidæ. 


. Rhagadochir, apex of abdomen of male (Enderlein) Embiidæ. 


Oligotoma, wings (Enderlein) Oligotomide. 


Posterior branch of the radial sector forked in both wings, or at 
least in the hind wing, i.e. both Ry and Rs developed (Figs. 114, 
115, 116); sternite of first abdominal segment of female large. 
(Émbia, Haploémbia, widespr; Rhagádochir, ethiop., 
neotrop.; Antipaltria, Clothóda, neotrop.; Donaconéthis, 
ethiop.). (including OLYNTHIDA) ............ EMBIIDÆ 

Posterior branch of the radial sector simple in both wings, i.e. 
Rá and Hs fused (Fig. 117); sternite of first abdominal segment 
of female greatly reduced in size. (Fig. 113). (Oligótoma, cos- 
mop. ;Teratémbia, neotrop.). (Including TERATEMBIIDÆ). 

OLIGOTÓMIDJE 
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ORDER ISÓPTERA 


Small or medium-sized, elongate, feeble insects living in large colonies 
and occurring as winged sexual individuals and wingless workers and 
soldiers; usually with weak chitinization, especially in the sterile castes 
which are soft-bodied and white, except for the heavily chitinized head. 
Head large, free, rather vertical; eyes and two ocelli usually present in 
the winged forms, or absent in the workers. Mandibles strong, often 
very large; antenne filamentous, more or less moniliform. Prothorax 
free, but much smaller than the head. Legs similar, formed for running 
or walking; tarsi four- or rarely five-jointed, with well developed claws. 
Wings similar, long and narrow, deciduous soon after maturity at a 
preformed transverse suture near the base; long and narrow, super- 
imposed over the abdomen, the hind pair very rarely with an anal area; 
venation almost always much reduced and without erossveins. Cerci 
short, one- to three-, rarely eight-jointed. Metamorphosis very incom- 
plete. White ants, Termites. 


Males and Females 


1. Tarsi four-jointed in all castes, sometimes with the indication of 
a fifth joint; fore and hind wings similar, narrow, the hind pair 
without anal lobe; transverse basal suture present on all four 
WII yo nett cx ere dics Pare sð A 2 

Tarsi five-jointed; hind wing with a well developed anal area which 
is capable of being folded beneath the remainder of the wing; 
transverse basal suture present only on fore wing. (Masto- 
tórmes Austr Pig I)o eee MASTOTERMITIDÆ 

Radius with one or more superior branches forming a costal field; 
n peus not divided by a median line; fontanel (the opening of 

tnekrontalslandónthetace)absent TT 3 


bo 
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Radius simple, not branched; clypeus divided by a median line; 
fontanelusudllygpres en terete see een eee 4 

3. Ocelli present; empodium present between the tarsal claws; pro- 
notum large, wider than the head; wing stubs of the front wing 
much larger than those of the hind wing and overlapping them; 


























Figs. 118-124. Isoptera 


118. Termes, queen (Hegh) Termitidæ. 

119. Calotermes, wings (Calotermitidæ). 

120. Eutermes, head of worker. Termitidæ. 

121. Eutermes, mandible of worker. Termitidæ. 

122. Reticulitermes, wings (Banks) Rhinotermitidæ. 
123. Termes, worker (Hegh) Termitidæ. 

124. Mastotermes, wings (Desneux) Mastotermitidæ. 


antenn with 13 to 23 joints; tibia with three apical spines. 
(Calotórmes (Fig. 119), Neotérmes, Cryptotérmes, cosmop.). 
(PROTERMITIDE, part) MR... CALOTERMITIDE 
Ocelli absent; empodium absent; pronotum narrower than the 
head; wing stubs of fore wings shorter, not overlapping those of 
the hind pair; antennæ with 23 to 27 joints; usually more than 
three (3-5) apical spines on the tibiæ. (Hodotérmes, ethiop. ; 
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Anacanthotérmes, palæarc., Indo-malay.; Termópsis, ne- 
arc.). (PROTERMÍTIDÆ, part)... ... HODOTERMÍTIDÆ 
4. Wings transparent, without hairs, their margins not eiliate; vena- 
tion in posterior part of wing indistinct, more or less reticulate; 
front wing stub large. (Rhinotérmes, ncotrop.; Coptotérmes, 
Schedorhinotérmes, widespr.; Reticulitérmes (Fig. 122), 
holare., Indo-malay.). (MESOTERMITID A). 
RHINOTERMÍTIDJE 
Wings more or less opaque, their outer and hind margins ciliate, or 
at least the wing membrane hairy near the margin; venation 
distinet on posterior portion of wing; front wing stub never 
large. (Microtérmes, Amitérmes, Microcerotérmes, Nasu- 
titérmes, widespr.; Térmes, ethiop., Indo-malay.; Procubi- 
térmes, ethiop.; Capritérmes, Indo-malay.; Neocapritérmes, 
neotrop., ethiop.). (Figs. 118, 120, 121, 123). (VETATERMIT- 


jn. MTM TEE S c TERMÍTIDÆ 
Soldiers 

1. Tarsi distinctly hive-jointed............ MASTOTERMÍTIDÆ 
Tarsi four-jointed, rarely with an indistinct fifth joint. ......... 2 

2. Fontanel absent; eyes present; mandibles often with very strong 
teeth sae MILCH 2... d 
Fontanel present; eyes entirely absent or rarely slightly indi- 
Gisele Marston ace GA crc Ure d e iue 4 


3. Compound eyes usually very distinct, black, rarely not pigmented; 
antennæ with 23 to 31 joints; legs rather long and weak, extend- 
ing well beyond body; cerci prominent, usually with three or 
TOE JOE dee. UR En HODOTERMÍTIDJE 

Compound eyes present as white, rarely pigmented, finely faceted 
spots; antennæ with 10 to 20 joints; cerei very short, with two, or 


rarely, three joints....................CALOTERMITIDA 

4. Pronotum flat, without separated lobes in front; head not nasute; 
mandibles not toothed .............. RHINOTERMÍTIDÆ 
Pronotum saddle-shaped, with distinct lobes in front; head either 
nasute or with toothed mandibles............. TERMÍTIDJE 
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ORDER CORRODÉNTIA 
(PSOCÓ PTERA, CO PEÓGN ATII A) 


Usually small or minute insects, rarely of moderate size, with short, 
soft body and usually winged. Head large, free, vertical, with a strong 
Y-shaped suture above; eyes large and prominent, except in a few 
wingless forms; three ocelli generally present; antennæ long and slen- 
der, filiform or bristle-like, many (13-50) jointed; mandibles strong, 
toothed and with a grinding surface. Prothorax almost always very 
small; mesothorax and metathorax usually separated, although rarely 
completely fused. Wings usually ample, sometimes much reduced or 
entirely absent; when at rest generally held in a sloping position, 
folded backwards over the body; fore pair larger than the hind pair, 
sometimes scaly or hairy; venation reduced, with few or no crossveins; 
one or several of the veins frequently strongly curved. Abdomen 
usually short, with nine or ten segments; cerei absent. Legs similar, 
fitted for running, the coxa close together; tarsi two- or three-jointed, 
the first joint very long; two tarsal claws. Metamorphosis incomplete, 
the nymph similar to the adult form; terrestrial in all stages. Psocids, 
Book lice, Bark lice. 
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1. Tarsi three-jointed. (Fig. 135). (TRÍMERA)................2 
Tarsi two-jointed. (Fig. 126). (DIMERA)................. 10 





Figs. 125-136. Corrodentia 


125. Psocus, wings (Comstock and Needham) Psocidæ. 
126. Cæcilius, tarsus (Tillyard) Ceciliide. 

127. Lepinotus (Tillyard) Atropide. 

128. Oxypsocus, wings (Tillyard) Lepidopsocide. 

129. Perientomum, wings (Enderlein) Perientomide. 
130. Embidotroctes, wings (Kolbe) Troctidæ. 

131. Cæcilius, wings (Tillyard) Cæeiliidæ. 

132. Thyrsophorus, wings (Enderlein) Thyrsophoridz. 
133 Vulturops, wings (Corbett and Hargreaves) Psoquillidæ. 
134. Mesopsocus, wings (Tillyard) Mesopsocidæ. 

135. Myopsocus, tarsus (Tillyard) Myopsocidz. 

136. Troctes (Marlatt) Troctidæ. 


2. Thorax composed of three distinct parts, the mesothorax separated 
from the metathorax by a suture; usually winged, rarely with 
ilreswingsimeduecclonabscHUm ` cle 3 
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'Thorax composed of two parts, the meso- and metathorax fused 
and without suture between them; wings usually entirely absent, 
if present without forked veins; second joint of palpi without 
clubbed sense organs. (Figs. 130, 136). (Tróctes (= Lipóscelis) 
(T. divinatórius, Book louse, Cereal psocid), cosmop.; Tropüsia, 
widespr.; Pachytróctes, palæarc.; Embidopsócus, neotrop.; 
Embidotróctes, ethiop.). (LI POSCÉLID Æ) ...TRÓCTIDÆ 

Wings present; prothorax much smaller than the lasin 4 

Fore wings absent or very small and without venation; hind wings 
entirely absent; prothorax larger than the mesothorax. (Átro- 
pos (= Trögium) (A. pulsatória, Death watch), widespr.; Lepi- 
nótus (Fig. 127), Lepidílla, Leprólepis, Hypéretes). (Includ- 
ing LEPIDILLIDA, TROGIIDZB) ............ ATRÓPIDÆ 

Wings fully formed, with complete venation................., 5 

Venation of wings incomplete, the fore wings oval or rounded and 
much thickened; the veins usually very broad; hind wings re- 
duced or absent; without scales. (Psoauilla, holarc.; Psoci- 
nélla, Válturops, Am.) (Fig. 133) ........ PSOQUÍLLIDJE 

Second branch of cubitus and first anal vein in fore wing meeting 
or closely approaching each other at apex (Fig. 134). .........7 

Second branch of cubitus and first anal vein in fore wing divergent 
toward apex, or at least not approaching each other; body and 
wings clothed with hairs or scales; wings more or less pointed; 
antennæ with more than thirteen joints (Fig. 128)...........6 

Hind wings with a very narrow closed cell at the base between the 
media and cubitus; wing scales of symmetrical form, similarly 
curved on their two sides; antennæ with 20 to 25 joints. (Fig. 
129). (Periéntomum, Ind.) .......... PERIENTÓMIDÆ 

Hind wings without a closed cell; wing scales usually asymmetri- 
cal; antennæ with 26 to 47 joints. (Fig. 128). (Lepidopsöcus, 
Echinopsöcus, Se DØ vo s (EM PHERI- 
IDA) . a r á . LEPIDOPSOCIDE 

Antennæ iO. sata GS oOo ere ee TR 8 

Antennæ with 22 to 25 joints; body and wings not scaled; media 
two- or three-branched; prothorax visible from above. (Phyl- 
lipsócus, Psylloneüra, Deipnopsócus, Rhyopsócus). 

PHYLLIPSÓCIDÆ 

No scales on body or wings; only one anal vein in the fore wing. .9 

Body and wings scaled; two anal veins in the fore wing. (Am- 
phiéntomum, ethiop., ind.; Tineomórpha, ind.; Stigmató- 
pathus, Cymatopsócus, indomal.) ... AMPHIENTÓMIDÆ 


e 


10. 
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Apex of cubitus in fore wing bent forward into a loop toward the 
media, but not touching it (Fig. 134); very small species. 
(Hemineüra, Elipsócus, Philotarsus, Mesopsócus, Psil- 
opsócus, Actenotársus) ............... MESOPSÓCIDÆ 

Cubital loop in fore wing either just touching the media, or fusing 
with it for a short distance (Figs. 134, 135); larger species. 
(Myopsöcus, Propsöcus, Pentácladus, Photödes, Lichen- 
omima, Tricladéllus) .................. MYOPSÓCIDÆ 

Prothorax well developed, visible from above; wings reduced in 
the female; of full size in the male, but with the venation in- 
complete. (Archipsöcus, Ind.) ......... ARCHIPSÓCIDÆ 

Prothorax very small, not visible from above. .... ............ 11 

Apex of cubitus in fore wing not bent forward into a loop, or if 
thus bent the loop does not meet the media. (Figs. 126, 131). 
A cosmopolitan group. (Cæcílius, Amphipsócus, Callistóp- 


tera, Epipsócus, Pterodðla)................ CÆCILIIDÆ 
Apical part of cubitus bent forward into a loop that touches the 
media or fuses with it for a short distance................. 12 


Second branch of radial sector (Ras) fused with the media or 
connected with it by a crossvein (Fig. 132); third and fourth 
antennal joints lengthened, thicker and more densely hairy than 
the joints beyond; large species. (Thyrsóphorus, Dictyo- 
psócus, Ischnópteryx, neotrop.) .... THYRSOPHÓRIDJE 

Second branch of the radial sector free from the media; third and 
fourth antennal joints similar to the apical ones; moderate- 
sized or rather large species. An extensive and cosmopolitan 
group. (Ceratipsócus, Amphigeróntia, Eremopsócus, 
Hemipsócus, Lasiopsócus, Psócus, Teniostigma) (Fig. 
TAEA vo dui Moe BT e MET PSÓCIDJE 
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ORDER ZORÁPTERA 
Minute, terrestrial species of social habits, living in colonies; dimor- 
phie, both sexes represented by winged and wingless individuals. 
Body depressed. Head free, somewhat inclined. Antennæ moniliform 





Figs. 137-139. Zoraptera 


137. Zorotypus, cereus (Karny) Zorotypidæ. 
138. Zorotypus (Silvestri) Zorotypide. 
139. Zorotypus, winged form (Caudell) Zorotypidz. 


or filiform, nine-jointed, the second and often also the third joint 
smaller than the others. Mandibles well developed, toothed and fitted 
for biting. Eyes and ocelli present in the winged form, absent in the 
wingless one. Thorax large, but no wider than the head; prothorax 
free, not concealing the head nor expanded laterally; meso- and meta- 
thorax distinctly separated. Abdomen elongate-oval, never much 
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longer than the thorax, with ten strongly transverse segments; cerci 
short, oval, one-jointed, with a bristle-like appendage at tip. Legs 
similar, formed for running; hind femora stout, armed beneath with 
several spiny bristles; tarsi two-Jointed, the first joint short. Meta- 
morphosis gradual, the nymph similar to the adult, especially to the 
wingless form. Winged form with narrow, membranous wings, the 
fore pair larger; venation greatly reduced; wings commonly falling 
off after maturity, leaving a stub attached to the body, but not sepa- 
rating at a preformed suture; body of winged form more heavily chit- 
inized than in the wingless one. 
One family. (Zorótypus, nearc., neotrop., indomal., ethiop., 
Heman) K ZOROTÝPIDÆ 


LITERATURE ON ZORAPTERA 


CAUDELL, A. N. Zoraptera not an Apterous Order. Proc. Entom. Soc. Wash- 
ington, 22, pp. 84-97 (1920). 
SiuLvEsTRI, F. Descrizione di un nuova ordine di insetti. Boll. Zool. Gen. 
Agrar. Portiei, 7, pp. 193-209 (1913). 


ORDER MALLÓPHAGA 
(LIPÓPTERA) 


Small wingless insects averaging two mm. and very rarely over five 
mm. in length. Body oval, or elongate, very strongly flattened; usually 
strongly chitinized and generally with a conspicuous color pattern of 
pale or yellowish markings contrasting with spots or bands of dark 
brown or black. Mouth inferior, mandibles strong; antennæ three- to 
five-jointed; prothorax free, rarely fused with the mesothorax; legs 
short, no cerci. Metamorphosis very incomplete. External parasites 
of birds, more rarely of mammals, during entire life, feeding on feathers, 
fur or skin. Bird lice, Biting lice. 


1. Palpi present, two- to four-jointed; antennz usually four-jointed 
and generally more or less distinctly clavate or capitate (Fig. 
140), concealed in a groove on the underside of the head; man- 
dibles horizontal; meso- and metathorax usually separated by 
asuture. (Suborder AMBEN CERAI 00: 2 

Palpi absent; antennæ three- or five-jointed, filiform, not con- 
cealed; mandibles vertical; meso- and metathorax fused. (Sub- 


order AS CEINGCIIRA wwe ccc eee esse AR ees 7 
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Tarsi with two claws; species usually infesting birds............ 3 
Tarsi with at most a single claw on the middle and hind legs, and 
usually on the front pair also, although these rarely bear two 
claws; claw rarely wanting (Fig. 144); some of the legs almost 
always modified to form hair claspers. (Gýropus, Protogy- 
ropus, Monogyropus, Glirícola, on guinea pigs and other 
rodents, mainly neotropical).................. GYRÓPIDÆ 





Figs. 140-144. Mallophaga 


. Gyropus, head (Ewing) Gyropidæ. 

. Lipeurus (Paine) Philopteridæ. 

. Philopterus (Paine) Philopteridæ. 

. Gyropus, tip of front leg (Ewing) Gyropidæ. 
. Gliricola, tip of front leg (Ewing) Gyropide. 


Antenne strongly clubbed, five-jointed; legs long and slender; 
body clothed with stiff, slender spines; species infesting Au- 
stralian kangaroos and wallabies. (Boópia, Heterodóxus, 
ature pha] von) ee T BOOPIIDÆ 

Antennæ not strongly clubbed, four-jointed.................- 4 

Prothorax appearing like the metathorax inverted, usually fused 
with the mesothorax; only five abdominal segments with spir- 
acles. (Triménopon, Philandésia, Cummingsia; neotropi- 
calon rodents) peace EET LL `` TRIMENOPÓNIDÆ 

Prothorax not appearing like the metathorax inverted..........ð 
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. Head evenly expanded behind, broadly triangular and strongly 
enlarged on the temples. (Ménopon, widespr. (M. galline, 
Chicken louse); Colpocéphalum, Myrsídea, Trinóton, wide- 


Sproomburis Nee eoe e Tenet MENOPÓNIDÆ 
Head not evenly expanded and broadly triangular, not enlarged on 
theremples aer eo ec MM ERE o ER 6 


. Sides of head with a strong lateral swelling in front of the eye; 
spiracles on abdominal segments three to eight. (Læmobóth- 
rion, holarc., ethiop., neotrop.; on birds). 

LÆMOBOTHRIIDÆ 

Head with the sides straight or concave; spiracles on abdominal 
segments two to seven. (Ricinus (—Leiólheum), widespr.; 
Trochilecétes, Am.; on birds). (LEIOTHEID 4). 

RICÍNIDÆ 

. Tarsi with one claw; antennæ three-jointed; species infesting mam- 

mals. (Trichodéctes, Eutrichóphilus, widespr.). 


TRICHODECTIDA 
Tarsi with two claws; antenne five-jointed...................8 
A SOROS nes ne NO: II TNT 9 


Species infesting mammals; head heavily chitinized at the sides 
and armed with strong hooks; last joint of antennæ somewhat 
swollen or clubbed. (Trichophilópterus). 

TRICHOPHILOPTÉRIDÆ 

. Meso- and metathorax clearly separated by a suture; eyes deeply 

constricted. (Nesiotinus, Kerguelen Is., on penguins). 
NESIOTÍNIDÆ 

Meso- and metathorax not separated by a distinct suture. (Gon- 
iðdes, Goniocótes, Lipeürus (Fig. 141), Philópterus (Fig. 
142), Degeeriélla, Esthiópterum, widespr.; Apterícola, N. 
Zea ONE DIR sr æ ens S PHILOPTÉRIDJE 
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ORDER ANOPLÜRA 


(SIPHUNCULATA, PSEUDORH Y NCHÓTA, PARASITA, 


PHTHIRÁPTERA, ELLI PÓPTERA) 


Small, more or less flattened, wingless ectoparasites of mammals. 
Head free, horizontal; eyes reduced or absent; mouth anterior, com- 
prising an unjointed, fleshy beak; antennæ short, simple. Thoracic 
segments fused. Legs very stout; tarsi single-jointed, forming a claw 
at the end of the tibia. No cerei. Metamorphosis very slight. "True 
lice, Sucking lice, Cooties. 


1. Body with spines or hairs arranged in definite rows, rarely also 


H 


with scales; body flattened; spiracles only at each side of the 
mesothorax and on abdominal segments three to eight; an- 
tennæ three or five-jointed; living exclusively on terrestrial 
MAN HR ALS: res" ces EE a EET 2 
Body thickly clothed with stout, thorn-like bristles or with spines 
and scales; body thick and stout; mesothorax and metathorax 
each with a pair of spiracles as well as abdominal segments 
two to eight; eyes absent; antennæ four- or five-jointed; living 
exclusively on marine mammals. (Echinophthirius, Lepido- 
phthirius, Antarctophthírius) .. ECHINOPHTHIRIIDÆ 
Head rounded in front, not tubularly produced; tibize of at least 
one pair of legs below with a large tooth or thumb-like process 
opposing the claw-hke tarsus. ...... BANS S 
Head tubularly produced naal to Rað ma V bæk isa ger thee the 
remainder of the head; tibiæ without such a process opposing 

the tarsus. (Hematomyzus, on elephants, Afr., E. Ind.). 
HÆMATOMÝZIDÆ 
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3. Eyes present, large, convex and almost always distinctly pig- 
mented; proboscis short; tibia and tarsus without a distinct 
sclerite between them; pleural plates usually well developed. .4 

Eyes absent or very indistinct; proboscis very long; legs with a 
chitinized sclerite between the tibia and tarsus; parasitic on a 
great variety of mammals but not on man 





Figs. 145-148. Anoplura 


145. Pediculus (Patton and Cragg) Pediculidæ. 
146. Phthirius (Patton and Crage) Phthiriidæ. 
147. Pediculus, tip of leg (Ewing) Pediculidæ. 
148. Hoplopleura (Ferris) Hæmatopinidæ. 


4. Segments three to five of abdomen fused as indicated by three 
pairs of spiracles on this apparent segment; sides of abdomen 
with segmentally placed lateral lobes; front legs much more 
slender than the others. (Phthírius (Fig. 146), on man (P. 
polno Pule oe Crah WEE EET TET TT. PHTHIRÌIDÆ 

Abdominal segments all free, as indicated by the position of their 
spiracles; sides of abdominal segments without such lateral 
lobes; front legs similar to the others, and scarcely more slender. 
(Pedículus (Figs. 145, 147), on man. Cooties. (P. humànus, 
Head louse; P. vestiménti, Body louse); Pedicinus, Phthiri- 
pedícinus, on monkeys) .................. PEDICULIDE 

5. Antenne five-jointed. (Hæmatópinus, on ungulates (H. sits, 
Hog louse); Hoplopletira (Fig. 148), on Rodentia; Linég- 
nathus, on Artiodactyla and dogs; Pélyplax, on Rodentia 
and Insectivora).................... HÆMATOPÍNIDÆ 

Antenne three-jointed. (Hematopinéides, on Geomys; Hamo- 
phthírius, on monkeys) .......... HÆMATOPINÖIDIDÆ 
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ORDER HOMÓPTERA 
(RHYNCHOTA, part) 


An assemblage of very diverse insects, difficult to define in a general 
way; usually of moderate or small size, rarely large; in the active 
forms four wings are present in both sexes; in the scale insects only the 
males are winged, and they have the hind wings absent; wings usually 
sloping over the sides of the body; fore wings never modified into a 
heavy basal and thinner apical portion; mouthparts forming a jointed 
beak, inserted at hind edge of the head and extending between the 
front coxæ, the basal joints very short, rarely the beak is absent in the 
males. Beak formed of the stylet-shaped mandibles and maxilla which 
are enclosed in the labium. Cerci wanting. Metamorphosis usually 
incomplete, sometimes complete in the male or at least with a pupal 
stage in the male scale insects, rarely so in the female; all the species 
vegetarian. 


1. Beak plainly arising from the base of the head; tarsi, at least of 
middle and hind legs, three-jointed, antennz very short, with a 
small terminal bristle; active, free-living species. (Suborder AU- 
CHHBNDREHYNCHA)S he ces cess P m. 2 

Beak appearing to arise between the front coxæ, rarely absent in 
male coccids and some aphids; tarsi two- or one-jointed; an- 
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tennæ usually well developed and thread-like, sometimes 
atrophied or absent, without conspicuous terminal bristle; 
species often incapable of moving, or inactive in the female sex. 
(Suborder STERNORRHYNCHA). (GULAROSTRIA). ..41 
Beak arising from the prothorax, sheathed at base by propleural 
structures; antennæ very short. (Suborder COLEORR HY N- 





149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
1617 


Figs. 149-161. Homoptera 


Cicada, front view of head (Berlese) Cicadidæ. 

Entylia (Branch) Membracidæ. 

Ceresa (Marlatt) Membracidæ. 

Ceresa, antenna (Marlatt) Membracidæ. 

Ceresa, fore wing (Marlatt) Membracidæ. 

Cicada, hind leg (Kolbe) Cicadidæ. 

Cicada, dorsal view of head (Maxwell-Lefroy) Cicadidæ. 
Leaf hopper, dorsal view of head (Maxwell-Lefroy) Jasside. 
Entylia, antenna (Branch) Membracide. 

Entylia, front view of head (Branch) Membracidz. 
Entylia, hind leg (Branch) Membracidæ. 

Gypona, wings (Metcalf) Gyponid:e. 

Cicada, wings. Cicadidæ. 
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2. Ocelli (rarely absent) placed between the eyes on the vertex, on 
the front margin of the head, or on the front; middle coxæ short 
and close together, hind cox: movable; tegulæ absent; fore 
wings with the two anal veins more or less parallel, or the second 
Absent 3 
Ocelli (rarely absent) placed beneath or near the eyes, usually 
in cavities of the cheeks; middle coxæ elongate, widely separate, 
hind coxæ immovable, fused externally with the metathorax; 
tegulæ present as a scale between the base of the fore wing and 
the side angle of the pronotum; fore wings usually with the 
two anal veins joining apically to form a Y-vein. (Superfamily 
FULGOROIDEA. Classification from F. Muir, 1930). ..... 24 
3. Three ocelli, placed close together on the disk of the vertex; an- 
tennæ with short basal joint, terminated by a hair-like process 
which is divided into about five joints; front femora thickened 
and generally spined beneath, hind legs not fitted for jumping; 
empodia absent; male almost always with a sound-producing 
structure on each side at the base of the abdomen; compara- 
tivelv large species with entirely membranous wings; nymphs 
subterranean. Cicadas, “ Locusts,” Harvest-flies. (Figs. 149, 
154, 155, 161). (Cicada (C. septéndecim, Periodical Cicada or 
Seventeen-year locust), Tibicen, Platypédia). CICÁDIDÆ 
Two ocelli, rarely absent; empodia large; jumping species. .. ...4 
4. Pronotum not prolonged over the base of the abdomen ........ 5 
Pronotum prolonged baekward into a hood or process of variable 
form, usually much elevated and more or less concealing the 
scutellum and extending over the abdomen, often the prothorax 
is grotesquely enlarged and ornamented; head vertical, cheeks 
not dilated, ocelli located between the eyes, antenn:e inserted 
between and in front of the eyes. Tree hoppers. (Membracis, 
neotrop.; Cerésa, Am. (C. búbalis, Buffalo tree hopper, Figs. 
151, 152, 153); Centrótus, palæarc., ethiop., indomal.; En- 
chenópa, Am.; Entýlia (Figs. 157, 158, 159), Am.; Górgora, 

ethiop., indomal.; Tricéntrus, indomal., Telamóna, Am.). 
MEMBRÁCIDÆ 
5. Hind coxæ short, conical, not laterally dilated; tibiæ cylindrical, 
smooth, the hind pair usually armed with one or two stout solid 
spines and with a cluster of spinules at apex; ocelli placed on 
the vertex, rarely absent; flagellum composed of a large pear- 
shaped base and a very slender seta; nymphs usually producing 
a mass of froth in which they live on the stems of various plants. 
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Spittle insects, Frog hoppers. (Superfamily CERCOPOIDEA. 
(Classnncauiam iron ke e cer 6 
Hind coxæ transverse, reaching the side margins of the sternum; 
hind tibi: ridged, with a double series of articulated spines or 
seriatelv bristly (hairy in Æthalionidæ); cheeks dilated. Leaf 
hoppers, Sharp shooters. (Superfamily JASSOIDEA) ......9 
6. Scutellum comparatively small and short (longer than pronotum 
only in Clastopteridæ); hind wings with outer fork of radius 
always present (sometimes broken at apex), thus forming a 
supernumerary (first) apical cell, the cubitus apically forked or 
simple; fore wings with claval veins when present usually dis- 
tant and without connecting crossveln ....................7 
Seutellum as long as or longer than pronotum, ker simply lime 
acuminate, or greatly elevated posteriorly and with a strongly 
curved, free, apical spine projecting backward; hind wings with 
outer fork of radius always absent, therefore no supernumerary 
(first) apical cell; fore wings with both claval veins when pres- 
ent fused at middle or before, or with a connecting crossvein. 
Tube-forming spittle insects. Austr., mdomal., ethiop. (Figs. 
TREO) cotes cee ence m ee MACHÆRÓTIDÆ 


a. Scutellum not raised apically or with free apical spinous append- 
age; anterior margin of pronotum strongly extended between 
eyes; head usually obtuse-angulate; cubitus of hind wing 
apically forked. (Conmachærðta; Híndola, Enderleinia, 
malay.; Neuromachæröta, ethiop.). (ENDERLEIN TIN Æ). 

: HINDOLINÆ 

Scutellum usually greatly raised apically, always with a free 
apical spinous appendage extended backward; anterior margin 
of pronotum but very slightly extended between eyes; head 
strongly swollen and extended in front of eyes; cubitus of hind 
NO LATO LC Cl eee S S Eo oo b 

b. Form slender, body of scutellum high, arched posteriorly, with 
strong dorsal furrow; pronotum without laminately extended 
lateral angles, the anterior margin somewhat angulate between 
eyes. (Machærðta).. MACHÆROTINÆ 

Form very thick and stout; ; body of scutellum nearly flat and with 
dorsal furrow subobsolete; pronotum with lateral angles pro- 
duced into high, thin, spreading laminze; anterior IN of 
pronotum broadly, gently arcuate between eyes. 

MAXUDEINÆ 


7. Pronotal margin between eyes usually straight or slightly arcuate, 
pronotum commonly strongly enlarged and much broader than 
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the head and with the anterolateral margins usually as long as 
or longer than the posterolateral; front commonly more or less 
swollen apically; head with thickened and lobate ridges above 
the antennæ. (Tomaspis)............... TOMASPIDIDE 


Pronotal margin between the eyes usually strongly arcuate or 


subangulate, the pronotum never greatly enlarged and rarely 
164 5 
ST 


Figs. 162-167. Homoptera 


. Spittle insect (Stearns) Cercopidæ. 
. Macherota, profile of head, pronotum and seutellum (Baker) Machæ- 


rotidæ. 


. Clastoptera, wings (Metcalf) Clastopteridæ, 
. Oncometopia, fore wing (Ball) Cicadellidæ. 
. Aphrophora, wings (Metcalf) Cercopidæ. 
. Machærota, wings (Baker) Machærotidæ. 


much wider than head, the anterolateral margins usually much 
shorter than the posterolateral; front usually swollen basally, 
if at all; supra-antennal ridges not lobate nor greatly thick- 


8. Fore wings with clavus obliquely truncate at apex; corial appendix, 


the apical portion of the wing, divided into two very broad sub- 
equal portions, these at rest infolded at end of the stout and 
broad body to overlap; fork of radius in hind wings forming a 
very short first apical cell considerably before apex; cubitus of 
hind wings not forked apieally; corium with three apical cells 


10. 


17; 


12. 


13. 
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and two or less subapicals; seutellum longer than pronotum. 
(Clastóptera (Fig. 164)) ............. CLASTOPTERIDE 
Fore wings with the clavus narrowly acute or subacute apically; 
corial appendix either a narrow continuous membranous mar- 
gin, or wanting, never bent inward beyond the clavus to overlap 
at end of body; corial venation various but never as in the 
Clastopteridæ. (Cercðpa, Ptyelus, Aphróphora, cosmop.; 
Monécphora, widespr.; Phymatostétha, indomal.; Cosmos- 
carta, palæarc., indomal. (Figs. 162, 166)). ... CERCOPIDE 
Pronotum enlarged, swollen and with a median ridge, almost 
concealing the head and roundly produced over the base of the 
acute scutellum. (Æthiàlion, neotrop.; Darthula, India). 
JETHIALIÓNIDJE 
Pronotum not thus modified to cover the head, although some- 
times with lateral protuberances. (JASSID/E, in the broad 
sense. Classification from C. F. Baker, Philippine Jour. Sci., 
1 ME PNE RM MM 10 
Upper part of front strongly raised and produced, its posterior 
portion forming a large part of the superior surface of the head 
(crown); the true vertex confined to basal portion of crown, 
the ocelli thus on posterior disk of crown, usually remote from 


eyes and not visible in facial view. ......0000 000. 00... il 
Upper part of front confined entirely to face, except sometimes for 
a narrow border; ocelli visible in facial view............... 15 


Lateral sutures of front distinctly continued over the obtuse an- 
terior margin of the crown to near the position of the ocelli, as 
in the Cercopidæ; antennæ between and near the eyes; body 
usually elongate, cylindrical, head often angulate, face large, 
strongly convex, the checks rather long and narrow. (Cica- 
délla, Dreculacéphala, Graphocéphala, Kólba, Oncome- 
töpia (= Procdnia) (Fig. 165), Tylozygus). (PHOCONIID.E, 
TETTIGON IELLIDA, TETTIGON 11D4E).. . CICADËLLIDÆ 

Lateral sutures of front obsolete beyond antennæ or beyond an- 
terior border of crown.............. S C EM 12 

Antennæ not far removed from eyes and near but never above 
level of eyes; lateral margins of front obsolete beyond scrobes. 13 

Antennæ situated entirely above and far removed from eyes; head 
anteriorly transversely thin and leaf-like, often concave be- 
neatheg e PME NE oc 0 ciu 14 

Head acutely angled between crown and boa the face of narrow 
proportions; lateral sutures of front entering and terminating 


14. 


15. 


16. 
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in antennal scrobes, the face shallowly concave or weakly con- 
vex, the cheeks moderately swollen; body long, ovate, usu- 
ally flattened. (Gýpona (Fig. 160), Xerophlæa). 
GYPÓNIDJE 
Head obtusely rounded between the strongly declivous erown and 
face, strongly overhanging the latter, which is deeply concave; 
lateral sutures of front passing mesad of antennæ; face very 
short, far broader than long. ............. PENTHIMIIDÆ 
Outlined lower part of front short and broad. 
THAUMASTOSCÓPIDÆ 
Outlined lower portion of front long and narrow; large, brownish 
species. Principally indo-australian. (Lödra, Ledrópsis). 
LÉDRIDÆ 
Vertex entirely superior, oceupying nearly all or all of crown, 
the junction with the front occurring on anterior border of 
crown, the ocelli on or near anterior border of head, rarely, in 
some 'lyphloeybidz and Ulopidz, the ocelli indistinguish- 
able... Ad i 
Head very short, sometimes very broad, the vertex more or less 
roundly curved on to face and broadly visible in facial view; 
ocelli facial and between or above the eyes; basal suture of 
front, when present, far anterior to base of face; that portion 
of vertex visible from above usually very short and broad. 
(Bythoscópus, Aceratogállia, Agállia, Eurfmela, Idiócerus, 
Ipo, Macrópsis, Oncópsis)............ BYTHOSCÓPIDJE 
Basal suture of front distinet and entire, centrally at least, ap- 
proaching more or less closely the anterior margin of vertex; 
when subobsolete above, its position always marked by a fold 
or carina; in the latter case, the remaining portion of frontal 
suture is always directed toward the base of front and not 
toward ocellus; anterior border of vertex usually marked by a 
sharp margin CRC. seodoamoosecssgsscnaunoodoena 17 
Basal suture of front usually obsolete, the basal lateral sutures 
running to and terminating at or near ocelli; vertex usually 
clearly connate with the front, only in highly specialized groups 
with a sharp edge or with transverse carinee on anterior border; 
ocelli on anterior border of head or above it. (Fig. 156). 


JÁSSIDÆ 
Fore wings with well developed veins; head variously formed but 
nhnotexccssivelylloncandmvlrov aa b 


Fore wings leathery, with obliterated venation; head very long 
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and gradually tapering in front, body slender; tibiæ weakly 
spinose; Australian. (Cephalélus (Fig. 175), Paradorýdium). 


CEPHALELINÆ 





Figs. 168-175. Homoptera 


168. Typhlocyba, wings. Jassidæ. 

169. Sogata (Misra) Fulgoroid:e. 

170. Liburnia, wings (Metcalf) Delphacidæ. 

171. Liburniella, hind leg (Garman) Delphaeidae. 
172. Cixius (Metcalf) Cixiide. 

173. Deltocephalus (DeLong) Jassidæ. 

174. Tettigoniella (Ball) Cicadellidz. 

175. Cephalelus (Tillyard) Jassidæ. 


b. Fore wings with veins branching on the disk so that they form a 
series of preapical cells; ocelli present... c 

Fore wings with veins, often weak at base, not branching on the 
disk, branching only near apex to form the apical cells; ocelli 
vestigial or wanting. (Typhlócyba (Fig. 168) (T. australis, 
Australian apple leaf-hopper), Dicraneüra, Empða (E. rósc, 
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Rose leaf-hopper), Empoásca (E. máli, Apple leaf-hopper), 
Erythroneüra (E. comes, Grape leaf-hopper). (EU PTERYG- 
VIDETE 0 UTE e REN TYPHLOCYBINA 
c. Ocelli on vertex near margin, or between vertex and front, and 
remote from eyes. (Acucéphalus, Nidnia, Strongylocépha- 
lus, Xestocóphalus) ................. ACUCEPHALINÆ 
Ocelli on margin between vertex and front, usually very close to 
eyes. (Jássus (=Celidia), Chlorotéttix, Cicádula, Delto- 
céphalus (Fig. 173), Eüscelis, Eutéttix, Phlépsius, Platy- 
metópius, Scaphöideus, Thamnotéttix). (CGELIDIDAE). 
JASSINÆ 


17. Anterior border of vertex sharply laminately expanded, distinctly 
overhanging upper part of front; antennæ situated far mesad 
of eyes; ocelli, when distinguishable, lying between extended 
margin of vertex and basal margin of front in a transversely 
triangular (rarely linear) ocellar area and very remote from 
SS di riso EU I EE USSE T I EE 18 

Anterior border of vertex sharply marked (head may be laminately 
extended between eyes) but never with this margin extended 
beyond and overhanging upper part of front; usually with 
clearly marked subtriangular ocellar areas at sides between 
vertex and front; these areas are commonly occupied by the 
ocelli, though the latter may occur near by on upper surface of 
crown, then usually on or outside the carinate or raised lateral 
margin of vertex; antennæ situated close to interior line of 


GVeS. cde 15 oo Lee Mon OM 2 
18. Pronotum extended between and in front of eyes; vertex very 
short, transverse and deeply contave.........2...0. 0000... 19 


Pronotum not abnormally extended between eyes; vertex not very 
short and widely transverse, the width of the vertex not more 
than twice the length; ocelli a little nearer to eyes than to 
median line, or indistinguishable...................2000.. 20 

19. Tegmina normally veined; gene narrower than front; front 
strongly excavate, with high raised margins; clypeus little ex- 
serted; ocellar area very broad; hind tibiæ with very few small 
spines and hairs on apical half; seulpture characterized by a 
deep thimble pitting. (Parópia (= Megophthálmus) (Figs. 187, 
188), Mesoparópia, malay.). (MEGO PHTH ÁLMIDÆ). 

PAROPIIDÆ 

Tegmina with numerous supernumerary veins; genæ wider than 

front; front convex; clypeus long exserted; ocellar area narrow, 





176. 
iid: 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
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bounded beneath by a shallow fold; hind tibiæ with stout 
spinose teeth, few in number but distributed along entire length; 
sculpture characterized hy coarse striations and wrinkles. 


(Stenccðtis E RESO TOS STENOCÓTIDÆ 
fà 
181\/ 182 
180 
l 188 
184 
190 191 





Figs. 176-192. Homoptera 


Koebelea, face (Baker) Koebeleidæ. 

Ulopa, face in frontal view (Baker) Ulopidæ. 

Ulopa, face in lateral view (Baker) Ulopidæ. 

Signoretia, head and pronotum, dorsal view (Baker) Signoretiid:e. 
Signoretia, face (Baker) Signoretiidæ. 

Nirvana, head and pronotum, dorsal view (Baker) Nirvanide. 
Nirvana, face (Baker) Nirvanidæ. 

Pythamus, head and pronotum, dorsal view (Baker) Pythamidæ. 
Pythamus, face (Baker) Pythamidæ. 

Stenotortor, head and pronotum, dorsal view (Baker) Nirvanide. 
Stenotortor, face (Baker) Nirvanidæ. 

Paropia, face, lateral view (Baker) Paropiide. 

Paropia, face, frontal view (Baker) Paropiide. 

Euacanthus, head and pronotum, dorsal view (Baker) Euacanthidz. 
Euacanthus, face (Baker), Euacanthidæ. 

Stenometopius, head and pronotum, dorsal view (Baker) Nirvanide. 
Stenometopius, face (Baker) Nirvanidæ. 
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Gene longer than broad, flat or concave, outwardly emarginate, 
normally bordering the loræ to the clypeus; scrobes very shal- 
low and lacking strong supra-antennal ledges (as in Stenocot- 
idx); pronotum with very short lateral margins, converging 
anteriorly, ocelli distinct. (Koebélea, nearc.). (Fig. 176). 

KOEBELEIDJE 

Gene broader than long, strongly convex, not passing lore (at 
level of face), their apical margins roundly curved inward to 
meet the front above the lore, leaving outer margin of latter 
fully exposed in facial view; scrobes very deep, under strongly 
overhanging and curved supra-antennal ledges; head wider 
than prothorax; pronotum with very long lateral margins, 
usually converging posteriorly; ocelli sometimes indistinguish- 
able; all tibiæ ridged and feebly spined. (Ulópa (Figs. 177, 178), 
Mesárgus, Moonia)................-..-+-...-. ULÓPIDJE 

Upper margin of front a little extended beyond margin of vertex 
and plainly visible in dorsal view at least at sides, the lateral 
and anterior submarginal carinz of vertex usually distinct, 
Olten Very stronger PCR 22 

Upper margin of face not at all extended beyond margin of vertex 
and not visible in dorsal view, or only a little so just in front of 
eyes; ocelli on anterolateral border of head or just above or 
below it; loræ very small and narrow; tegmina usually without 
anteapical cells and venation usually indistinct;antenn:ze situated 
above the eyes in facial view, rarely on upper line of or between 
eyes, in which case the head is long-produced.. .NIRVÁNIDÆ 


Antennæ situated at upper angle of eves (in facial view) or above 
this; lateral carin:e of vertex more or less distinct; ocelli always 
visible from above, on upper portion of lateral border, or on 
anterolateral portion of crown; eyes prominent; posterior bor- 
der of pronotum more or less distinetly i ineurved.. Tre b 

Antenn:e situated at middle of eve margin (in facial view): lateral 
carine of vertex wanting; ocelli below anterior border of crown 
and not visible from above; head (from above) long spatulate, 
but not thin dorsoventrallv; eyes not prominent, deeply set in 
vertex; pronotum subtruncate posteriorly; tegmina with two 
subapical cells. (Stenometópius (Figs. 191, 192)). 

STENOMETOPIINJE 

Antenne situated in deep transverse, sharp-margined scrobes; 
face about as broad as long or broader; eves small; vertex short, 
half-ovate. (Macroceratogénia, Balbíllus, Stenotórtor 
(Lese TS ISI ne hos 00 5000 MACROCERATOGONIINÆ 
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Antennæ in shallow serobes of ordinary type; face usually much 
longer than broad; vertex long; eyes large; tegmina without 
subapical cells, the veins of corium usually indistinguishable 
except by transmitted light. (Nirvàna (Figs. 181, 182), Kàna, 
Ophiüchus, Pseudonirvàna) .............. NIRVANINE 


22. Pronotum very long, strongly produced and outcurved behind, 
largely covering the scutellum; head with eyes broader than 
pronotum; vertex with a very strong, thickened, basal trans- 
verse ridge; supra-antennal ledge callously thickened and lobed 
over frontal margin; clypeus truncate or notched apically and 
little or not exserted; sides of front not sinuate at scrobes; ocelli 
in marginal areas and visible from above and below; loræ very 
small and short. (Signorétia, indoaustr. (Figs. 179, 180); 
Préta) .. ee Va . SIGNORETIIDÆ 

Pronotum nol ri bind over dio V me large scutellum, the 
hind border truncate or concave; head more or less distinctly 
narrower than pronotum; vertex without strongly thickened 
basal ridge; supra-antennal ledge neither strongly callous nor 
lobed over frontal margin; antennæ between the eyes near 
adds their WaT TONGAN: AAVV 1 LS 23 

23. Pronotum short, broad, broadly rounded anteriorly, the head but 
slightly narrower; vertex very broad, nearly twice as broad as 
long; width of head greater than length of head and pronotum 
together; ocelli situated a little within anterior margin of crown, 
but outside the anterolateral carina of vertex, and invisible in 
facial view. (Euacånthus (Figs. 189, 190); Bundera, India). 

EUACANTHIDÆ 

Pronotum more or less narrowly rounded anteriorly, the head 
very distinctly narrower, vertex always much less than twice 
as broad as long; width of head always much less than length 
of head and pronotum together; ocelli in or very near lateral 
areas, and usually visible both in dorsal and facial views. 
(Pýthamus (Figs. 183,184), Oniólla, Onükia). 

7 PYTHAMIDÆ 

24. Flagellum of antennæ segmented; hind tibiæ without mobile spur; 
lateral ocelli on the front, the front reaching from eye to eye 
without lateral ridges dividing off a small area around the eyes; 
sides of face (lore) plainly visible in front view and forming a 
continuous curve with the clypeus. (Tettigométra, Egrópa, 
Hilda, Euphyonártex)............. TETTIGOMÉTRIDÆ 

Flagellum of antennæ not segmented; lateral ocelli outside the 
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lateral ridges of the front, generally beneath the eyes; sides of 
face (lore) not visible in front view, or forming an angle with 
theciypeus eee s. M S TER IIT 25 


193 194 





2? 


t? 
SQU 





Figs. 193-203. Homoptera 


193. Acanalonia, head (Metcalf) Acanaloniidæ. 
194. Aphelonema, head (Metcalf) Issidze. 

195. Otiocerus, wings (Metcalf) Derbidæ. 

196. Liburniella, antenna (Garman) Delphacide. 
197. Scolops, fore wing (Metcalf) Dietyopharidæ. 
198. Scolops (Garman) Dictyopharide. 

199. Acanalonia (Swezey) Acanaloniide. 

200. Poiocera, wings (Metcalf). 

201. Pyrilla (Misra) Lophopide. 

202. Tropiduchid. 

203. Ormenis (Swezey) Flatidæ. 


25. Second joint of hind tarsi not very small, the apex truncate or 
emarginate and with a row of small spines; fore wing without 

costal area, or with only a small one without crossveins. .. .. 26 
Second joint of hind tarsus small or very small, the apex generally 


26. 


n2 
=J 


DO 


30. 


31. 


32. 


33. 
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rounded or pointed and without spines or with only one at each 


side; costal area present or absent. a.-s... trece ern enerne 34 
Claval veins not granulate; or if so, the last joint of the labium 
SMOG, Tae ema WHET WABI... oon coosconsvea900a000 5000805 27 


One or both claval veius granulate; apical joint of labium much 
longer than wide. Abdomen compressed, the sixth to eighth 
tergites with wax secreting pores; median ocellus usually 
present. (Meénoplus, Ánigrus, Süva, Kermésia). 

MEENÓPLIDÆ 


. Sixth, seventh and eighth abdominal tergiteswithout wax pores.28 


Sixth, seventh and eighth tergites with wax-secreting pores; ovi- 
positor reduced, incomplete. (Kinnara, Eparméne, Prosót- 
ropis, (Eclidius, Atopocíxius)............. KINNARIDÆ 


. Anal area of hind wings reticulate, with many crossveins; clypeus 


with lateral carinæ; head often greatly prolonged. (Fúlgora, 
indomal.; Lanternària, neotrop.; Amycle, Cyrpóptus, Py- 


TODS) D "we Ne RE LI LL T FULGÓRIDÆ 
Anal area of hind wing not reticulate. ................00005 29 
Last joint of labium distinctly longer than wide.............. 30 


Last joint of labium about as long as wide. (Dérbe, Anótia, La- 
ménia, Otiócerus (Fig. 195), Rhotana, Venàta, Zoràida). 


DÉRBIDÆ 

Claval vein entering the apex of the clavus..................31 
Claval vein not reaching the apex of the clavus, entering com- 
IDiSSUre)betore Ae Mtge 9 -. eye Seep ERES DE MEUEXEE- eh 32 


Base of abdomen on each side with one or two short processes 
bearing three pits or depressions; body compressed, wing mem- 
branes not overlapping. (Achilíxia, malay.; Bebaiótes, neo- 
TOP IERIE r ns Tha a dien ACHILIXIIDÆ 

Base of abdomen without lateral processes; body usually flattened, 
the wing membranes overlapping. (Achilus, Agandécca, Ca- 
tonia, Elidóptera, Favéntia)................. ACHÍLIDÆ 

Hind tibi: with a strong, movable spur at the apex; fore wings 
without costal area; ovipositor well developed; often brachyp- 
terous. (Délphax, Libürnia (Fig. 170), Perkinsiélla (P. 
saccharicida, Sugarcane hopper), Pissonótus, Stenócranus). 

DELPHACIDE 

Hind tibiæ without apical movable spur................2005 33 

Head prolonged in front, sometimes greatly so, or if not the front 
bears two or three carinæ, or the tegulæ are absent and the 
claval suture obscure; no median ocellus. (Dictyóphara, Clady- 
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34. 


35. 


36. 


37. 


38. 
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pha, Dichóptera, Orgámara, Orgérius, Scólops (Figs. 197, 
JIS) Jeo aa a aa aaa soc MS MEN DICTYOPHÁRIDJE 
Head not prolonged in front, or only moderately so, the front 
with only a median carina, in addition to the lateral margins; 
tegulæ present; median ocellus often present. (Cíxius (Fig. 
172), Bothriócera, Koroàna, Myndus, Oliàrus). CIXIIDJE 
Second joint of hind tarsi with a spine on each side; claval vein 
nearly always extending to and ending in the apex of the 
AETS oe RETO T daag sið 35 
Second joint of hind tarsus small, without spines...........39 
Mesonotum with the hind angles marked off by a groove or fine 
line; fore wings with the costal area absent, or very small and 
without crossveins, or with crossveins; basal joint of hind tarsi - 
usually long, rarely padded below. ('(Tropidüchus, Alcéstis, 
Monópsis, Tambinia, Neurómeta) .... TROPIDÜCHIDJE 
Mesonotum with the hind angles not marked off by a groove or 
line; first joint of hind tarsus usually short or very short. .. .36 
Fore wings with a crossveined costal area; without granules on 
the clavus; clypeus iie! always with lateral carinæ. (Nogo- 
dina) . Jo . NOGODÍNIDÆ 
Fore wings SEHR á a CTOSSV reined costala area, or if with such the 
clavus is granulate or the clypeus is without lateral carinze. .37 
Clavus not granulate; base of costa not strongly curved. ..... 38 
Fore wings with a crossveined costal area and with the clavus 
granulate, or the base of the costa strongly curved. (Flàta, 
Cerýnia, Flatöides, Nephésa, Órmenis (Fig. 203), Phántia, 
Phjma). TE . FLÁTIDÆ 
Fore wings iei ge, had UP dei ike ds ai the body; head 
about as wide as thorax; pronotum with hind edge slightly 
roundly emarginate, sometimes straight; mesonotum large, 
long; hind tibiæ without spines; ovipositor incomplete. (Acan- 
alónia (= Amphiscépa) (Figs. 193, 199), Chloróchara). (A M— 
SIÐ CC C EE cs ACANALONIIDE 
Fore wings generally smaller, in Caliscelinæ very short, or very 
narrow, parchment-like; head usually as wide as thorax or 
wider; pronotum with hind margin straight, sometimes slightly 
concave or convex; mesonotum short, not more than twice the 
length of the pronotum, with a transverse ridge parallel to the 
pronotal suture dividing it into two parts of differing sculptur- 
ing, the anterior covered by the pronotum; hind tibiæ spined; 
claval suture present (Issinæ) or absent and fore wings thick, 


39. 


40. 


41. 


42. 
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convex, and venation obscured (Hemisphæriinæ). (Brucho- 
mórpha, Aphelónema (Fig. 194), Calíscelis, Hemisphæ- 
TlusMissus S oe Ee ÍSSIDJE 
Fore wings wide on apical margin, steeply held against the sides 
of the body, with a crossveined costal area; clavus long; head as 
wide or nearly as wide as the thorax; hind trochanter directed 
downward; first joint of hind tarsi at least moderately short. 
(Ricània, Armacia, Euricània, Privésa) ..... RICANIIDÆ 
Fore wings not sowideon the apical margin and not held so steeply, 
or the head is distinctly narrower than the thorax; clavus 
shorter; hind trochanter directed m MN first Joint of hind 
tarsi at least moderately long......... kn .40 
Front wider than long, the sides angulate; de pens B lateral 
carinæ and front without longitudinal carinæ or with only a 
very obscure one. (Eurýbrachys, Messëna, Platýbrachys, 
Thessitus) cee er c EURYBRÁCHIDÆ 
Front rarelv as wide as long and often without angular margins, 
nearly always with one or three longitudinal carinæ. (Löphops, 
indomal.; Pyrilla (Fig. 201), malay.; Elasmóscelis, ethiop., 
indomal.; Kasseróta, indoaustr.)............ LOPHÓPIDÆ 
Tarsi two-jointed, the basal joint sometimes reduced, the outer 
joint with two claws; wings, when present, four in number, with 
few veins, at rest usually held in a sloping position over the ab- 
domen; sutures between body segments distinct; mouthparts 
usually well developed in both sexes, labium usually long. ..42 
Tarsi one-jointed (in some Monoplebidæ and in the male cochineal 
insect there is an additional minute basal joint) and with a 
single claw; females stout-bodied, always wingless, often with- 
out legs so that they rarely move after maturity, remaining 
sessile on the host plant, rarely without mouthparts; males 
delicate, usually with mesothoracic wings alone developed, 
which are gauzy and almost veinless and lie flat, overlapping 
on the abdomen when at rest; antennæ of female absent or with 
as many as eleven joints, of male with ten to twenty-five joints; 
body of female and nymphal males scale-like, gall-like, or cov- 
ered with waxy powder, tufts or scales, the sutures between ys 
segments often indistinct. (Superfamily COCCOIDEA) . 
Non-jumping insects, legs long and slender; both pairs of E 
membranous or opaque whitish; antennæ three- tosix-Jointed. 43 
Jumping insects, the femora thickened; antenne long, five to ten- 
jointed, usually ten-jointed, the last joint with two fine apical 
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bristles; fore wings somewhat thicker, often more or less leath- 
ery; pad between the tarsal claws (empodium) present, bilobed. 
Jumping plantice. (PSY LLID/E) .......... CHERMIDÆ 





Figs. 204-216. Homoptera 


4. Freysiula, head (Crawford) Chermidæ. 

. Trioza, head (Crawford) Chermide. 

. Carsidara, fore wing (Crawford) Chermidæ. 

. Paurocephala, head (Crawford) Chermide. 

. Trioza (Peterson) Chermidæ. 

. Udamoscelis, fore wing (Quaintance and Baker) Aleyrodidz. 
. Aleurodicus, wing (Quaintance and Baker) Aleyrodidæ. 

. Aleurocanthus, wing (Quaintance and Baker) Aleyrodide. 
. Trioza, wings (Patch) Chermide. 

. Pachypsylla, wings (Patch) Chermidz. 

4. Ceriacremum, fore wing (Crawford) Chermide. 

. Aleyrodes, fore wing (Quaintance and Baker) Aleyrodidæ. 
. Pachypsylla, head (Crawford) Chermidæ. 


a. Head deeply cleft, with the antennæ attached to the truncate an- 


terior ends on each side of the cleft (Fig. 204); cheeks seldom 
produced into conical processes; media not dichotomously 
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forked (Fig. 206); hind tibiæ often without a spur at base. 
Indomalayan and neotropical. (Carsídara, Epicársa, Nesiópe, 
Rhinopsflla) ........)0)).0. rro arron. CARSIDARINE 
Head of a different form; if apparently cleft, this is due to the 
genal cones, which do not bear the antennre................ b 
b. Front not covered by the gene (Fig. 207), which are not produced 
into conical processes (except Calophya); anterior ocellus 
aS HDS? GRATIN, OM TOD WOM, oo oo coccoconesoscccconnUg 
Front covered by the genæ (Fig. 216) which are usually pr B hod 
below into conical processes; front ocellus at the Junction of the 
fronttenrdkee na ced AC 2 I... d 
c. Vertex flat, horizontal; the front bencath it in the form of a narrow, 
usually elongate piece that extends from the clypeus to the an- 
terior ocellus; wings often more or less thickened and spotted. 
(Aphálara, Aphalaróida, Livia, Rhinócola). LIVIINÆ 
Vertex not horizontal, its surface curved downwards anter lorly; 
front forming a small sclerite level with the vertex and genæ; 
wings usually membranous. (Calóphya, Am.; Leptynóptera, 
indomal.; POS, Paurocéphala, Pauropsylla, wide- 
spr.).. m .PAUROPSYLLINE 
d. Fore w ing with 1 more than two marginal cells, the radial sector 
branched or connected to the media by a crossvein near the tip 
of the wing (Fig. 214). (Ceriacrémum, neotrop.). 
CERIACREMINÆ 
Fore wing with only two marginal cells, formed by the furcation 
of the media and cubitus (Fig. 212), the radial sector not 
branched and not connected with the media by a crossvein. ..e 
e. First joint of hind tarsi with two black, claw-like spines at tip; 
radius, media and cubitus not arising at the same point from 
the basal vein, the media and cubitus stalked; wings rarely 
angulate at apex. (Arytàina, Euphálarus, widespr.; Epi- 
psýlla, Euphyllüra, Pachypsýlla (Figs. 213, 216); Chérmes 
(= Psylla) cosmop. (C. pyrícola, Pear psylla). (PSYLLIN VÆ). 
CHERMINÆ 
Tirst joint of hind tarsi simple, without such spines at tip; radius, 
media and cubitus usually arising at a common point, the media 
and cubitus not stalked; wings usually angulate at apex. 
(Ceropsýlla, neotrop.; Megatriðza, widespr.; Paratriðza, 
neotrop.; Triðza, cosmop.). (Figs. 205, 208, 212). - 
TRIOZINA 


43. Wings transparent, though sometimes colored, the hind wings 
smaller than the fore pair; tarsi with the basal joint sometimes 
much reduced, empodium greatly reduced or absent; body not 
mealy but sometimes with waxy wool; life cycle very compli- 
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cated, including agamic and sexual generations, of dissimilar 
appearance. Plant lice, Aphids. (Superfamily APHIDOI- 
DE s D HOHER En aon 44 
Wings usually opaque, whitish, clouded, or mottled with spots or 
bands, the two pairs of wings subequal in size; the two tarsal 
joints subequal, usually a pad-like or spine-like process (em- 
podium) between the tarsal claws; body of adult more or less 
mealy with fine, white powdery wax, body of the scale-like leg- 
less nymphs not covered with powder, but often with marginal 
plates of wax. White flies ................ALEYRÓDIDÆ 


a. Empodium absent; fore wings with veins Ri, Rs, M, Cu and A 
present. (Udamóselis, S. Am. (Fig. 209)). UDAMOSELIN/E 
Empodiuni present; fore wings with either M or Cu and A veins 
absente E eo NO RE D E o o e b 

b. Empodium spine-like; fore wings with vein Cu undeveloped. 
(Aleuródicus (Fig. 210), Dialeuródicus, Leonárdius, Par- 
alevrodes) «1 eL NEL LP ALEURODICINÆ 
Empodium blade-like; fore wings with vein M undeveloped. 
(Aleyródes (Figs. 215, 219, 220), Aleurochiton, Aleurocán- 
thus (Fig. 211), Neomaskiélla) ........... ALEYRODINÆ 


44. Fore wings with outer part of stigma bounded behind by vein Ru, 
the radial sector separate (Fig. 222); sexual females oviparous, 
summer parthenogenetie females viviparous; new-born with 
anterior pronotal pleural bristles absent..................45 

Fore wings with outer part of stigma bounded behind by the 
fused vein R; + Hs (Figs. 217, 218), both the sexual and agamic 
females oviparous; first tarsal joint with two bristles; cornicles 
wanting; newly born with three-jointed antennæ and with an- 
terior pronotal pleural bristle present. ............. ..46 

45. Parthenogenetic and oviparous females ami oy meles ela 
with functional rostrum, able to suck sap and to defecate; ovi- 
parous females producing two or more eggs, rarely one; cornicles 
rarely absent caste air SLE uS a a APHÍDIDJE 


a. New-born individuals with four bristles on basal tarsal joint; head 
free, not fused with prothorax, adults with vertex margined; 
labium five-jointed; cornicles broadly conical to pore-like, 

rarely absent. (Láchnus (Pine aphids), Cínara, Euláchnus, 
Tràma) E E UR NS LT cts RRS LACHNINÆ 
New-born individuals with two bristles on basal joint of tarsus; 
labium four-jointed; cornicles pore-like to elongate cylindrical, 
rarely absent; head of adult with vertex not margined........ b 
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b. Head free; newly born with faceted ey es hind tibiæ of oviparous 
female thickened. (Aphis (lig. 221), (A. gossypii, Cotton 
aphis, A. máidis, Corn aphis, Á. Es Green apple aphis), 
Rhopalosiphum, Toxóptera (T. gráminum, Green bug of 
wheat); Chaitóphorus; Saltusàphis; Callipterus; Ptero- 
comma; Anuraphis (A. bàkeri, Clover aphis, A. móàidi-rádicis, 
Corn root aphis, Á. pérsice-niger, Black peach aphis); 
Cryptosiphum; Brachycolus (= Brericorýne) Hyalópterus; 





Figs. 217-223. Homoptera 


217. Phylloxera, wings (Patch) Phylloxeridæ. 
218. Adelges, wings (Patch) Adelgidæ. 

219. Aleyrodes, tarsus (Quaintanee) Aleyrodidæ. 
220. Aleyrodes (Bemis) Aleyrodidæ. 

221. Aphis (Chittenden) Aphididæ. 

22. Macrosiphum, wings (Patch) Aphididæ. 
23. Mindarus, wings (Patch) Aphidide. 


Liosomaphis; Amphoróphora (=///tnoia); Macrosiphum 
(= Siphonóphora) (Fig. 222) (AZ. solanifolit, Potato aphis) ; Myzus 
(a. Do Green peach cu Phórodon (P. himuli, Hop 
aphis)) . . APHIDINJE 
Head fused with. prothorax; the e eyes ; located midw: ay on the head, 
eyes of new-born with three facets; hind tibiæ of oviparous 
females not thickened . š me C 
c. Underside of antennæ with ovał or r rounded ‘secondary sensoria; 
radial sector of fore wings arising at the base of the elongate 
stigma, cell R, SS long; sexual forms small, the female 
laying a number of eggs. (Mindarus (Fig. 223), Anomalaphis, 
Theláxes). (WINDARINA) .............. THELAXIN/E 
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Antenne with narrow transverse sensoria; radial sector of fore 
wings arising from the stigma; wing veins much reduced so that 
the media is usually simple; cornicles usually absent or much 
reduced; sexual forms usually apterous and of small size; species 
usually producing galls; wax glands usually present. ü Horm- 
aphis, Ceratàphis, Hamamelistes). HORMAPHIDIN/E 


Parthenogenetie females with functional rostrum, sexual forms 
greatly reduced and with no mouthparts; oviparous females 
produeing only one egg; cornicles much reduced or absent; wax 
glands abundantly developed; wing venation usually reduced; 
antennal sensoria prominent ............ ERIOSOMÁTIDJE 


a. Anal tergite of new-born with four bristles, new-born agamic 
individuals with four bristles on other tergites also; sexual in- 
dividuals produced in the spring. (Fórda, Aploneüra, Mel- 
àphis Pemphizsla) -o n FORDINÆ 

Anal tergite of new-born with four bristles, the other tergites with 
bristles forming six rows; sexual individuals produced after mid- 
summer. (Eriosóma (E. lanigerum, Woolly aphis of apple), 
Asiphum, Pemphigus, Procíphilus, Schizoneüra (S. úlmi, 
Elnvaphis) X ÍW eee 0 ERIOSOMATINÆ 


46. Wings when at rest held roof-like, vein Cu of fore wing distant 
from first anal vein; antennæ of wingless agamic females three- 
jointed, of sexual forms four-jointed, of winged forms five- 
jointed; sexual as well as parthenogenetic females with beak; 
wingless agamie females secrete a waxy flocculence. Infesting 
only conifers; formerly known as Chermes. ... ... ADÉLGIDJE 


a. Abdomen with five pairs of spiracles, the first not evident; new- 
born fundatrix with ring-like dorsal wax glands. (Pingus, 
Pineódes, Dreyfüsia.) . ; PINEINÆ 

Abdomen with six pairs of spiracles, the first not evident; agamic 
young of two kinds, either (a) delicate summer forms, the first 
generation usually winged, with short rostrum, moulting four 
times, and not overwintering, or (b) chitinized, wingless, winter 
form, with long rostrum, moulting three times, which rest over 
summer and are active in fall. (Adélges (Fig. 218) (=Cnapha- 
lódes), Gilletteélla, Sacchiphántes) .......... ADELGINÆ 


Wings when at rest laid flat upon the abdomen, veins Cu and 1A 
fused at base forming a Y-vein; antennæ three-jointed; parthe- 
nogenetic females with beak, sucking but not defecating; sexual 
forms without beak; wingless agamic females not secreting a 
waxy flocculence, but in Phylloxera they secrete a waxy powder. 
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(Phylloxëra (P. vastàtrix, Grape phylloxera) (Figs. 217, 224, 
225), Acanthochórmes, Moritziólla, Xerophýlla (X. caryæ- 
caulis, Hickory phylloxeran))........... PHYLLOXERIDJE 


47. Abdominal spiracles present in all stages; adult male usually with 
compoundleves: ere ET ERE reves 48 
Abdominal spiracles wanting in all stages; adult male without 
definite compound eyes, i.e. without clusters of facets in hemi- 
sphemcalkortothershape er c 0 te 49 





Figs. 224-226. Homoptera 


224. Phyllozera, dorsal and ventral views. (Doten) Phylloxeridæ. 
225. Phylloxera, nymph, ventral view (Simanton) Phylloxerid:e. 
226. Phænicococcus, larva (Morrison) Cylindrococcidæ. 


48. Larva and all female stages with a distinctly developed flat anal 
ring bearing pores and six setæ; adult male with simple nine- 
jointed antennæ, with a rather conspicuous seta at extreme tip 
of apical joint; penis sheath of adult male appearing strongly 
bivalved. (Orthézia, tropicopolitan)........ ORTHEZIIDÆ 

None of the stages with a flat anal ring bearing pores and setæ; 
adult male nearly always with simple ten-jointed antennæ, 
rarely with pectinate antennæ or with more than ten joints; 
penis sheath of adult male mostly entire, or merely cleft at apex, 
at most with short bilobate tip, in which case the compound 
eyes are poorly developed. (MARGA RÓDIDÆ). 

MONOPHLÉBIDJE 


a. 


d. 
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Adult female with tarsi two-jointed (Fig. 241), rarely the legs 
reduced to a small unsegmented protuberance; disk-like simple 
pores present; intermediate female legless; halteres of male 
with four to six long eurved apical oS (Fig. 242). Wide- 
spread. (Matsucóccus, sa. (Figs. 242, 245); Stigmacóc- 
cus, neotrop. (Figs. 241, 248, 249); Xylocóccus, nearc.). 

XYLOCOCCINÆ 

Adult female with tarsi one-jointed, legs, if reduced, with some 
segmentation; disk-like simple pores wanting. ...... mb 

Adult female with six to twelve large knobbed br istles ‘surrounding 
and surpassing the tarsal claw (Fig. 246); antenne contiguous 
at base; intermediate females legless; male with eyes Fik 
to a row of facets or even to a single facet. Holarctie. (Stein- 
gélia, palæarc.; Stomacóccus, nearc.) . „STEINGELIINÆ 

Adult female usually with two bristles on tarsal claw , if more than 
two the bristles are short and acute; antenne often close to- 
gether but not contiguous at base; male with well developed 
compound eyes. 39-6 

Adult female with dorsal a anus, ‘anal tube relatively v w «ell dev eloped 
and provided with a simple proximal ring; intermediate female 
with antennæ and legs fully developed, anal tube with ring and 
anal opening distinctly dorsal; male tibiæ, tarsi and front 
femora with bifurcate setze, middorsal area of thorax with an 
unchitinized area, and abdomen with one or more pairs of fleshy 
marginal tassels. (Drésicha, widespr.; Icérya, tropicopol. 
(Figs. 230, 243); Llavéia, neotrop., indoinal.; Monóphlebus, 
indomal.; Palæocóccus (Fig. 231), widespr.; Steatocóccus). 

MONOPHLEBINÆ 

Adult female with the anal tube, if well developed and with proxi- 
mal ring, apical in position, if the anal opening is D. the 
tube is poorly developed or wanting. 

Adult female usually with disk pores in a a band or : plates w ithin the 
thoracic spiracles, if without these the front legs enlarged and 
fitted for digging; intermediate female legless; male legs with- 
out bifureate bristles, middorsal area of thorax chitinized. 
(Callipáppus, austr.; Án palæare.; Margaródes, 
widespr.) . ss . MARGARODINÆ 

Adult female usually with disk | pores or ' pore plate external to, but 
never within the thoracic spiracle; intermediate female with 
antennæ and legs usually reduced but still segmented; male 
tibiæ, tarsi and front femora with bifurcate bristles; middorsal 
area of thorax unchitinized. Principally neotropical and Aus- 
tralian. (Cælostomídia, austr.; Cryptokérmes, neotrop.; 
Marchalmna) eoe m eer C&LOSTOMIDIINE 
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49. Abdomen of female and of nymphs terminating in a compound 
pygidium; anal opening simple; body covered by a secreted thin 
shield-like scale. Scale insects. ..... ST e ERE 50 

Abdomen of female and of nymphs not having the posterior seg- 
ments fused to form a definite pygidium contrasting with the 
anterior segments; anal orifice often setiferous; body not cov- 
ered by a thin shield-likescale...............%. cece cece ee 51 

50. Scale covering constructed around the first moulted skin; pygi- 
dium of the covered insect definitely formed of the fused 





Figs. 227-231. Homoptera 


227. Lecanium, growth stages of female scale. Lecaniidæ. 
228. Diaspis, female (Howard) Diaspidide. 

229. Aspidiotus, male (Howard) Diaspidide. 

230. Icerya, tarsus of female (Riley) Monophlebide. 

231. Palæococcus, hind leg. Monophlebidæ. 


terminal segments contrasting with the anterior segments of 
the abdomen, pygidium of the first instar larva bearing two 
long anal sete; legs and six-jointed antenne present during the 
crawling stage but atrophied after the insect becomes sessile; 
peak one-jointed seer errari drae aka DIASPÍDIDÆ 


a. Scale of adult female or second nymphal female more or less elon- 
gate or sometimes rounded, with exuviæ at one end, if nearly 
circular the exuviæ near margin or when central not concen- 
trically superposed; exuvia of first nymphal female with 
the remains of antennæ showing as porrect appendages ..... b 
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Seale of adult and second nymphal female nearly circular, the 
exuviæ central, if elongate the exuvie concentrically superposed, 
not projecting beyond margin of scale or attached at margin; 
exuvia of first nymphal female never showing remains of an- 
tennæ. SE widespr. (Fig. 229) (A. (Comstockáspis) 
perniciósus, San José scale); Chrysómphalus, widespr.; Tar- 
lóni widespr FT TT eee ASPIDIOTINÆ 

b. Scale of female nearly circular, with nipple central or excentric, 
rarely projecting beyond margin of scale; male scale elongate, 

with almost parallel sides. (Aulacáspis, widespr. (Figs. 233, 

234) (A. rðsæ, Rose scale); Diáspis, widespr. (D. bromélie, 
Pineapple scale; D. pirícola, Pear scale); Howárdia, widespr.). 
DIASPIDINÆ 

Scale of female not circular, but pyriform to linear, at least twice 
as long as wide, rarely, in certain gall-making species, the scale 
ne recliner tia) ay Minas or erea c 

c. Male scale elongate, very unlike the broader female, usually tri- 
carinate and white or pale-colored. .....................…… d 
Male scale essentially similar in form and structure to that of the 
female . : MIC 
d. Female scale with exuviæ , small, not ‘forming the greater. part of 
the scale. (Chionáspis, w idespr. (Figs. 235, 236, 237) (C. 
fürfura, Scurfy scale; C. pinifdlie, Pine leat ES Hemi- 
chionáspis, widespr., mainly indomal.; Phenacáspis, widespr.; 
Poliáspis, ethiop., indomal.) . „CHIONASPIDINÆ 

Female scale elongate (Fig. 232), formed in greater part by the 
puparium (nymphal exuvia which encloses the adult); secreted 
part of scale thin. (Adiscofiorínia, ethiop., indoaustr.; Fio- 
rinia, indoaustr. (Fig. 232); Trullifiorinia, indoaustr.). 

FIORINIINÆ 

e. Pygidium usually edged with a continuous series of lobes and wide 
fringed processes (pectinæ), rarely with pomted narrow plates; 
preanal median group of wax glands often wanting, when pres- 

ent rarely with more than eight glands; scale white or whitish. .f 

Pygidium of adult female or of second nymphal stage usually with 
pointed narrow plates, and pectinæ at most with narrow shafts; 
scale of adult female with second exuvia small, rarely covering 
half of scale; usually more than eight preanal wax glands; 
scale dark colored. Oyster-shell scales. (Coccomýtilus, wide- 
spr.; Lepidósaphes (= Mytiláspis), widespr. (Fig. 240) (L. 
bécki, Citrus purple scale; L. álmz, Oyster-shell scale); Pinnás- 
pis, Am., indomal.; Scrupuláspis, palæarc., indoaustr.). 

LEPIDOSAPHINJE 
f. Scale of adult female elongate, often pyriform, sometimes with 
parallel sides, formed mainly of the large puparium or nymphal 


ROK 
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exuvia which encloses the adult; male scale not carinate; basal 
segments of abdomen without lateral projections. (Leucáspis, 
widespr.; Suturáspis, widespr.) .......... LEUCASPIDINÆ 
Scale of adult female round with small marginal exuviæ, or sub- 
quadrangular with large exuviæ, or elongate with terminal 
exuviæ; puparium usually converted into the second exuvia; 
basal segments of abdomen with lateral projections. (Crypto- 
parlatória, palæarc., austromal.; Gymnáspis, widespr.; Par- 
latória, widespr. (P. blánchardi, Date palm scale); Syngenás- 
A LA oa de ene SN BER DN EE PARLATORIINÆ 


237 
236 


Figs. 232-237. Homoptera 


. Fiorinia, female, outline of scale. Diaspididæ. 

. Aulacaspis, female, outline of scale. Diaspididæ. 
. Aulacaspis, male, outline of scale. Diaspididæ. 

. Chionaspis, male, outline of scale. Diaspidide. 
. Chionaspis, broad female scale. Diaspidide. 

. Chionaspis, narrow female scale. Diaspidide. 


Scale covering not containing the exuviæ of the early moults 
pygidial segments less completely fused; legs present, even in 
adult female, tibio-tarsal suture obsolete; antennæ of adult 
female three-jointed; beak two-jointed. (Concháspis, neotrop., 
Ceylon (Fig. 239); Fasisüga, Chile; Scutàre, neotrop.). 

CONCHASPIDIDJE 


. Female with posterior end cleft; anus closed by a pair of dorsal 


plates; larvæ also with the anal cleft bounded on each side by a 
prominent seta-bearing lobe or plate; beak one-jointed; wax 
glands very rarely paired to resemble the figure 8; body of adult 
female sometimes greatly convex, bare or encased in waxy or 


52. 


53. 


54. 


95. 
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cottony secretion. (Ceroplástes, cosmop. (C. eeríferus, Indian 
wax scale); Lecànium, cosmop. (Fig. 227) (L. córni, Brown scale; 
L. hespéridum, Soft brown scale; L. pérsiem, Peach SIR 
Lecaniópsis; Neolecànium, Am.; Physokérmes, nearc.; 
Pulvinària, widespr. ( P. vitis, Cottony maple scale); Saissétia, 
widespr. (S. öleæ, Black scale); Toumeyélla).. .LECANIIDÆ 
Anal end of abdomen not medially cleft, if apparently cleft and 
provided with lobes some of the microscopic wax glands are 
paired to resemble the figure 8. ........... ` .52 
End of abdomen more or less narrow: ved or prosa in 8 sims 
anal projection; beak tw Pe Species jw E galls, or 


enclosed in wax. oe oo od) 
Abdomen not narrow: = at on or Snið a an dE gustare 
arces. dc M LT coe ct EE D E Nc eee ee NN 54 


Insects enclosed in a mass of resinous cells, each cell with three 
adjacent openings; adult female legless, body globular or sub- 
conical, with mouthparts at one end and three tubular processes 
at the opposite end, one of the projections bearing the anus and 
the other two the mesothoracic spiracles. Lac insects. (Lácci- 
fer (= Tachárdia), ind.; Tachardiélla, widespr.; Tachardina, 
ethiop). (TACHARDIID ee.) ae LACCIFÉRIDÆ 

Insects forming galls. Usually on Eucalyptus trees; adult female 
segmented, top-shaped, with at least one pair of legs, or seg- 
mentation obsolete, head and thorax globular, abdomen re- 
duced to a tubercle, and legs and antennz wanting. Australian. 
Peg-top Coccids. (Apiomórpha, Áscelis, Cystocóccus, Opis- 
thóscelis). (BRACH YSCÉLIDÆ) ...... APIOMÖRPHIDÆ 

Wax glands distributed largely in pairs resembling the figure 8, 
generally arranged in rows; beak one-jointed; anal ring pro- 
vided with sete; legs of adult female vestigial or wanting. 
(Asterolecànium, widespr.; Cerocóccus, widespr. (Fig. 244); 
Lecaniodiáspis, widespr.; Ollíffia, austr.). 

ASTEROLECANIIDJE 

Wax glandsnot seriately arranged in pairs resembling thefigure8. 55 

Antenne of adult female eleven-jointed; male eyes consisting of 
eight units arranged in a circle; anal ring distinct and provided 
with six prominent anal ring sets, no anal lobes or anal sete. 
(Phenacoleachia, Austr.) ........ PHENACOLEACHIIDJE 

Antennz of adult female with at most nine joints, often reduced 
or wanting; male eyes consisting of fewer parts, not arranged 
in acire Teee aa eaan CURRO GE 56 
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Adult female and all nymphs with no anal ring and corresponding 


Adult female and intermediate nymphs with anal ring developed, 
with or without setze, first stage nymphs with anal ring setze. .58 





Figs. 238-249. Homoptera 


. Lepidosaphes, pygidium of adult female (Green) Diaspididæ. 

. Conchaspis, pygidium of adult female (Green) Conchaspididæ. 
. Lepidosaphes, pygidium of adult female (Quayle) Diaspididæ. 
. Stigmacoccus, leg of adult female (Morrison) Mouophlebidæ. 
2. Matsucoccus, halter of male (Morrison) Monophlebid:e. 

. Icerya, antenna of female (Riley) Monophlebidæ. 

. Cerococcus, pygidium of adult female (Green) Asterolecaniidæ. 
. Matsucoccus, male, dorsal view of head (Morrison) Monophlebidæ. 
. Steingelia, tip of tarsus of female (Morrison) Monophlebidæ. 

. Rhizococcus, tip of tibia and tarsus (Packard) Diaspididæ. 

. Stigmacoccus, simple disk pore (Morrison) Monophlebidæ. 

. Stigmacoccus, trilobate disk pore (Morrison) Monophlebidæ. 


Adult female with all legs present and subequal in length, their 
antennæ normally seven-jointed, and body deep carmine red. 
Cochineal insects. (Cóccus, widespr. (orig. Am.); Epicóccus, 
AUS). ae Te eRe ol, Oe CÓCCID Æ 
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Adult female with some or all legs wanting, or when alllegs present 
the hind pair are two or three times as long as the others; an- 
tennee, if present, with less than seven joints, often vestigial or 
wanting. Southern hemisphere. (Apiocóccus, neotrop.; Cy- 
lindrocóccus, austr.; Halimocóccus, ethiop.; Ourocóccus, 
UE). CUDKOCOOCIDD)). TE CYLINDROCOCCIDE 

58. Anal ring and distinct anal ring setæ present in young and adult 
females, anal lobes present. (Antonia, Eriocóccus, Phena- 
cóccus, widespr.; Gossyparia, holare., austr. (G. spària, Elm 
bark louse); Pseudocóccus (— Dactylópius), cosmop. Mealy 
bugs; Triónymus, holarc.). (PSEUDOCOCCIDÆ, DACT Y- 
LORI NANO. TC TN ERIOCOCCIDE 

Adult female rarely with anal ring, female nymphs with anal ring 
and anal ring setæ, anal lobes not formed; adult female berry- 
like or gall-like, living on oaks. (Kérmes (= Kermocéccus), 
holare., austr.). (HHEMICOCCINA)......... KERMESIDE 

59. Head freely articulated with the thorax; fore wings membranous, 
with veins and crossveins that enclose numerous cells. Terres- 
trial. (Peloridium neotrop.; Xenophyes, Hemiodæcus, 
AUSTEN I. SM 0. TE. PELORIDIIDA 

Head more or less completely fused with the thorax, not movable; 
upper wings very thick, covering the whole abdomen; scutel- 
lum short and broad; aquatic. (Pléa, widespr.) .... PLEIDA 
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ORDER HEMÍPTERA 
(HETERÓPTERA; RIIY NCIIÓTA, part) 

Terrestrial or aquatic species ranging from minute to large size; 
usually more or less flattened or cylindrical; feeding on the juices of 
plants or animals. Head free, bearing a sucking, inflexed, jointed beak 
which is usually inserted toward the front end of the head; antennæ 
with few joints, those of the terrestrial species usually long; m the 
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aquatic forms very short. Prothorax large, free; mesothorax and 
metathorax firmly united; scutellum very large. Wings overlapping 
on the abdomen, the fore pair (hemelytra) tough at the base and mem- 
branous apically, the hind pair with large anal field, the venation 
much reduced and irregular, wings sometimes reduced or absent; 
legs of variable form, tarsi usually three-jointed, rarely reduced to two, 
or one joint. Abdomen with ten visible segments, frequently the 
sternites are larger than the tergites; no cerci. Metamorphosis in- 
complete. True Bugs. 





Vig. 250. Hemiptera 


Piesma, developmental stages. Five larval instars, 1-5 (Barber) Piesmidæ. 


1. Antenne as long as or longer than the head, usually free, rarely 
(Phymatidæ) fitting in a groove under the sides of the protho- 
rax, if the antennæ are slightly shorter than the head the eyes 
and ocelli are absent; tarsal claws with or without arolia. (GHO- 
CORIS;E). Suborder GYMNOCERATA...............-- 2 

Antennæ shorter than the head, usually (except Ochteridæ) 
hidden in cavities beneath the eyes; meso- and metasternum 
composite, metasternal gland openings absent; tarsal claws 
without arolia; aquatic or hygrophilous species. UIYDRAO- 


CORIS#). Suborder CRYPTOCÉRATA ........... s. 46 

2. Eyes and generally also the ocelli present (eyes small in Acpo- 
EA 3 
Both eyes and ocelli wanting; scutellum not formed. .......... 55 

3. Claws apical, the last tarsal joint with entire tip.........-..--- 4 


Claws of at least front tarsi distinctly anteapical, the apex of the 
last tarsal joint more or less cleft; hind coxæ distant; upper 
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wings of uniform texture, the clavus, corium and membrane 
confluent; underside of body with silvery, velvety pubescence; 
aquatic, surface-living. Water striders, Jesus-bugs. (Super- 


family GERRÓIDE A) TNR S oy ER a. 45 
Head shorter than thorax including the scutellum; body rarely 
MOA WENO crc TIT 5 


Body linear; head horizontal, as long as the entire thorax and 
widened toward the apex; legs slender; upper wings with corium 
and membrane not separate; wings often absent; antennæ four- 
jointed. Marsh-treaders. (Hydrómetra (= Limnóbates), cosmop.) 
(Figs. 251, 252). (LIMNOBÁTIDÆ).. . HYDROMÉTRIDÆ 

Antenne four-jomted, disregarding M intermediate ring- 
joints or antenniferous tubercles on the head which are some- 
times present; head not shield-like, the antennæ visible from 
above. (If the antennæ are five-jointed with the basal two 
joints thickened and visible from above, see Hebridæ, couplet 
TO OMNIUM I NE 6 

Antenne with five principal joints... .... fees OO 

Upper wings more or less lace-like in apple, the small reticu- 
late cells usually with membranous center; body with reticulate 
sculpturing; tarsi two-jointed; small, more or less flattened 
bugs, less than five mm. in length. Lace-bugs. (Superfamily 
TINGIDOID EA) Senate: —————M—- 7 

Upper wings and body not so reticulate; ocelli usually present. ..8 

Middle lobe of head (tylus) not extending forward as much as the 
side lobes (juga), the head appearing bifid in front; ocelli pres- 
ent; upper wings with the membrane not reticulate but the 
remainder reticulately punctate; pronotum not covering the 
scutellum. (Piésma (Fig. 250)) .............. PIÉSMIDÆ 

Side lobes of head not prominent; ocelli absent; upper wings en- 
tirely reticulate; pronotum with an angular process extending 
over the scutellum and often with an anterior hood more or 
less covering the head. (Phatnöma, Cantácader, widespr.; 
Acalypta, Corythucha (Fig. 254), Galeàtus, palæarc., in- 
domal.; Gargáphia, Gelchóssa). (TÍNGIDÆ, ÞINGI TIDÆ). 

TINGÍDID/E 

Tarsal claws devoid of basal pads (arolia), if very rarely the arolia 
are present (Miridæ, Reduvioidea) the meso- and metasternum 
are composite or the front legs are raptorial ................9 

Tarsal claws always provided with arolia; bs ml 
four-jointed; meso- and metasternum simple.............. 31 


e 


10. 


11. 


13. 


14. 
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Antennz whip-like, the basal two joints very short, last two 
joints long and very slender, pilose, the third joint thickened 
at the base; ocelli present; proboscis three-jointed; tarsi three- 
jointed; veins of upper wings forming cells; small or minute 


species. (Superfamily DI PSOCOROIDEA). eus 10 
Third antennal joint not thickened at base, the second joint often 
longer than the third or equal to it, rarely shorter. ..........11 


Head more or less extended horizontally, or slightly bent down; 
proboscis long; eyes small; front coxal cavities not prominent. 
(Ceratocómbus, Crescéntius, ind.). (CERATOCÓMBIDÆ, 
CRYPTOSTEMMATIDA) san DIPSOCÓRIDÆ 

Head transverse, inflexed between the prominent front coxæ; 
costa of fore wings not fractured. (Hypselosóma (=Glypto- 
COMLUUS RS D CEU SE SCHIZOPTÉRIDÆ 

Meso- and metasternum composite, formed of more than one 
piece, very rarely the sutures obsolete, in which case the clypeus 
is triangulate (Cimicidæ); cuneus of the fully winged forms 
more or less distinct; hind coxæ hinged one in a few a, 
(Superfamily CIMICOIDEA) . SU eS 12 

Meso- and metasternum simple, kamed di a mele a Tað 
coxz rotating with a ball and socket joint (except in 
Saldidzs) e EE staur e 19 

Proboscis three-jointed; upper wings, when developed, with an 
embolium; when the wings are vestigial no ocelli are present. 
(Compare also Microphysidæ, couplet 18, some of which have 
three-jointed proboscis, but no embolium)................ 13 

Eroboscistour jointed E EEEEC Lo 1 LE LE 16 

Metapleuræ without glands; body not broadly oval and thorax 
not flattened; occurring under stones along Atlantic coast of 
Europe. (Aepóphilus) AE AA ILL NS AEPOPHÍLIDÆ 

Wetap] eunseswachivel an ls terra ECL 14 

Wings vestigial; clypeus triangular, broader apically; ocelli ab- 
sent; parasitic on man, bats and birds. Bedbug family. (Cimex 
(C. lectularius, Bedbug) (Figs. 255, 258), Hæmatosiphon). 
(4ACANTHÍIDÆ of authors, CLINOCÓRIDÆ). CIMÍCIDÆ 

Wings usually well developed; sides of clypeus parallel or sub- 
parallel; ocelli present; proboscis three-jointed............ 15 

Membrane of fore wings with many distinct veins; antennæ long 
and thin; proboscis long; gland opening of metathorax small; 
legs long and thin, similar; eyes large and bulging; moderately 
large species. (Velocipeda, indomal.)..... VELOCIPÉDIDJE 
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Membrane with few veins, legs not lengthened; small species. 
Minute pirate-bugs. (Anthócoris, Tríphleps, cosmop. (T. in- 
sidiósus, Predatory flower-bug)). (Fig. 257). ANTHOCÓRIDÆ 

16. Ocelli of both sexes absent; tarsi three-jointed (exceptionally two- 
jointed in a few Miridæ) 





Figs. 251-259. Hemiptera 


1. Hydrometra (Miall) Hydrometridæ. 

Hydrometra, profile of anterior portion of body (Hungerford) Hy- 
drometridæ. 

Isometopus (Heidemann) Isometopidæ. 

Corythuca Tingididæ. 

Cimex, tip of tibia and tarsus (Eysell) Cimicidæ. 

Lygus (MacGregor) Miridz. 

Triphleps (MacGregor) Anthocoridz. 

Cimex (Patton and Cragg) Cimicidæ. 

Halticus (Distant) Miridæ. 


t2 r2 
an oo 
DD - ro Á N 
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Ocelli present; membrane of upper wings with one or two small 
basalels s FRK ð PF SEE T cee 18 

17. Proboscis with basal joint scarcely longer than wide, not extending 
backward beyond middle of eyes; membrane of upper wings 

with a single large quadrangular cell. (Hesperophylum, Ter- 
matophylum) a M TERMATOPHÝLIDÆ 
Proboseis with basal joint longer than broad, usually reaching 
beyond hind margin of head; membrane with two, sometimes 


18. 


197 


t2 
bo 


23. 
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one, small cells near base, rarely with irregular free veins. 
Leaf-bugs, Plant-bugs. (Halticus (Fig. 259), Psallus, Caló- 
coris, Pæcilocápsus, Irbisia, widespr.; Lygus (Fig. 256), 
(L. praténsis, Tarnished plant-bug), Miris, cosmop.; Capsus, 
Camptébrochis, palæarc., indomal.). (CAPSID). 
MÍRIDÆ 
Tarsi two-jointed; proboseis normally four-jointed, the third 
joint very small, or three-jointed. (Mallochiola, Cyrtostér- 
num, indomal.; Pachytársus, indomal.). MICROPHÝSIDÆ 
Tarsi ee dt (Cortícoris, Díphleps, Isometöpus, pa- 
læare., indomal. (Fig. 253), Myiómma) ...ISOMETÓPIDÆ 
Front legs not raptorial; prosternum idus medial stridulation 
prooscsMlreadarsrelvaculindrical ee eC E E CC 20 
Front legs moreorless raptorial; prosternum usually with a median 
transversely striated or granulated stridulation groove in front 
of the front cox; pronotum with a transverse groove; head 
cylindrical; proboscis three-jointed, fitted for piercing, rarely 
with an extra very short basal joint, the first Po stout and 
usually curved. (Superfamily REDUVIOIDEA). . .26 


. Ocelli absent; proboscis three-jointed or apparently so E the 


basal joint is minute; body flat, adapted for living under bark. 


Spanska 21 
Ocelli present, when rarely absent the proboscis is four iuo and 
the head is not apically widened................... m3 


. Proboscis arising before the end of the head aad kí ing in a groove 


Þbetweenithe cheeks mee EN r 22 
Proboscis terminal, not lying in a ventral groove. (Isodérmus, 
austr., neotrop.; Procympiütus, austr.). . .ISODÉRMID/E 


. Head not wide behind the eyes, which are ans proboscis 


longer than the head; trochanters very short, fusing with the 

femora; abdominal spiracles placed near the base of the seg- 

ments. (Áradus, Brachyrhýnchus, cosmop.; Eumenötes, 
indomal. (Fig. 260), Carvéntus, neotrop., indoaustr.). 

> ARÅDIDÆ 

Posterior part of head wide, enclosing the eyes, often spinose; 

proboscis rarely longer than the head; trochanters distinct; 

abdominal spiracles remote from the base of the segments. 
(Aneürus, Mezira, Neuróctenus). (MEZÍRIDÆ). 

DYSODIIDÆ 

Membrane of upper wings destitute of veins, more or less con- 

fluent with the membranous clavus...............---+005- 24 
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Membrane furnished with four or five long closed cells, the clavus 
more or less distinct. Shore-bugs. (Sálda, cosmop.; Sáldula, 
Pentácora (Fig. 262)). (ACAN THIIDJE of some authors). 

SÁLDIDJE 
24. Ocelli approximated; semiaquatie bugs..................+-- 25 

Ocelli widely separated; flattened, oblong-oval bugs with large 
porrect head. (Fig. 273). (Xylastodóris (Royal-palm bug). 
(THAUMASTOCORIDA)...... THAUMASTOTHERIIDE 





Figs. 260-267. Hemiptera 


260. Aradus (Howard) Aradide. 

261. Pentatomid bug, wings (Handlirsch) Pentatomidæ. 

262. Pentacora (Torre Bueno) Saldidz. 

263. Corizus (Hambleton) Corizide. 

264. Henicocephalus (Maxwell-Lefroy) Henicocephalide. 

265. Triatoma (Chagas) Reduviide. 

266. Reduvius, tip of tibia and tarsus (Eysell) Reduviide. 

267. Triatoma, wings (Patton and Cragg), Em., embolium; Cl., clavus; 
C., corium; Mb., membranaceous area. Reduviide. 


25. Antenne long and slender; body narrow; tarsi three-jointed, the 
basal joint minute; corium submembranaceous with elevated 
veins. (Mesovélia, widespr.) ............. MESOVELIIDZE 

Basal two joints of antennæ thicker than the others; body robust, 
not over 2.5 mm. in length; tarsi two-jointed; head and thorax 
grooved beneath; body densely clothed with velvety pile. 


Iw 
= 
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(Merragàta; Hébrus, widespr.) (NÆOGÆIDÆ). (See couplet 
39). "es "UN . HEBRIDA, part 
B ES kid fate ives Innes: kd GE icted at the base 
and behind the eyes, swollen between; upper wings w holly mem- 
branous, with longitudinal veins and a few crossveins; front 
tibiæ swollen; front tarsi one-jointed, hind tarsi two-jointed; 
minute, delicate species. (Henicocéphalus, cosmop. (Fig. 
264), Systellóderes). (EN ICOCE PII ALID Æ). 
HENICOCEPHÁLIDJE 
Pronotum simple, often large and broad, or long and narrow; head 
not constricted at the base behind the eyes................27 
Antenne elbowed, slender, filiform or often very thin apically. .28 
Antenne short, with the last joint swollen or enlarged; membrane 
with the veins joined, frequently forked and uniting; tarsi two- 
jointed; front legs very stout, raptorial, the front femora greatly 
thickened. (Ph$mata (Ambush-bug); Macrocéphalus; Am- 
blythýreus, indomal.; Carcinócoris, indoaustr.). (M ACRO- 


DIM WM to `P PHYMÁTIDJE 

. Prosternum with a cross-striated median stridulation groove; 
Proboscis three-jointed . Æsa srcour ereina OCDE 29 
Prosternum without a stridulation groove; proboscis usually four- 
jomtedfrarels three om te d raa a ` ` 30 


. Front coxæ short; rather robust species, the body not linear; 


ocelli usually present; front legs raptorial, but not greatly modi- 
fied. Assassin bugs. (Acanthåspis, ethiop., indomal.; Apio- 
mérus (4l. erássipes, Bee assassin); Arilus (A. cristatus, Wheel- 
bug); Melanoléstes (M. pieipes, Kissing-bug); Redüvius, 
palæarc., ethiop., indoaustr. (Fig. 206); Sinea, holare.; Tri- 
átoma (=Conorhinus) widespr. (T. sanguistga, Big bedbug) 
(Figs.265-267); Oncocéphalus, Harpáctor, Pirates, widespr.) 
REDUVIIDÆ 

Front coxæ greatly elongated; body greatly elongated, the middle 
and hind legs long and thin, the front legs highly raptorial; 
ocelli absent. end! leggel bugs. (Bárce, Ploiària (=Émesa), 
widespr.; Myióphanes, palæarc., indoaustr.; Stenolemus, 
Gardena, widespr.). (EMESIDA)..........PLOIARIIDE 


30. Legs slender, the front pair strongly raptorial; tarsi three-jointed; 


membrane of upper wings with more or less distinctly branched 
veins, or with two or three longitudinal cells emitting radiating 
veins. Damsel-bugs. (Nàbis (=Coriscus, = Reduviolus), cos- 
ups Pagasa cM, Lue esse ee NÁBIDÆ 
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Legs short, tarsi two-jointed; membrane with four free veins. 
(Joppéicus, palearc.) ...........0........ JOPPEÍCIDJE 

31. Membrane of upper wings with many longitudinal veins which 
often unite; antenn:e inserted well up on the sides of the head; 

ocelli present. (Superfamily COREOIDEA) . 2 
Membrane usually with a few veins, if many Tout veins are 
present the ocelli are absent. (Superfamily LYGZEOIDEA, 

Hu) mo rm ces Tcr 34 

32. Fourth dorsal segment of the abdomen constricted medially; gland 
openings of the metathorax usually obsolete, if rarely visible, 
placed behind the hind coxal cavities and emitting two diver- 

gent grooves. (Córizus, cosmop. (Fig. 263); Harmóstes; 
Serinétha, ethiop., indomal.) ................. CORÍZIDÆ 

Basal margin of fourth and fifth dorsal segments of the abdomen 
usually sinuate in parallel manner; gland openings of meta- 
orastalmostalraysdisin S no oc ou coco veo ee ou0geanaes 33 

33. Head much narrower and shorter than the prothorax, cheeks usu- 
ally reaching behind the insertion of the antennæ; exterior 
margin of hind coxal cavities nearly parallel with axis of the 

body. (Anasa (Figs. 269, 270,274, 275) (A. tristis, Squash-bug) ; 
Leptoglóssus, widespr. (Fig. 268) (L. phyllopus, Leaf-footed 

bug); Acanthécoris, Stenocéphalus, widespr.; Homæó- 
cerus, ethiop., palæarc., indomal.; Mictis, widespr.; Ano- 
plocnémis, ethiop., indomal.) ................. COREIDÆ 

Head nearlv as broad and long as the prothorax, the cheeks 
scarcely extending behind the base of the antennæ; exterior 
margin of the hind coxal cavities more or less transverse. 
(Alydus, Leptocórisa (L. trivittàta, Box-elder bug), widespr.; 
Cüru, neotrop. indomal.; Prótenor, Stachyocnémus). (CO R- 


OCHO. sn Pu ALÝDIDÆ 
34. Ocelli pest o Ss. Mastin aan 35 
Ocelli absent . Æ að 


35. Wings when pr eseni lmg Andi narrow, without distinct veins; 
slender bugs with loss thin antennz and abdomen narrowed 
at base. Indoaustral. and neotropic. (Colobathrístes, Per- 
üda, Phænacántha, Málcus)...... COLOBATHRÍSTIDÆ 

Membrane with veins . "s " -.90 

36. Antennæ not elbowed; head ísl constricted i m i ont of Uer eyes.37 

Antennæ elbowed, the first joint long and clubbed, the last joint 
spindle-shaped; head constricted in front of the eyes; scutellum 
small; femora clubbed. Stilt bugs. (Jálysus, widespr.; Néides, 
Metacánthus, palæarc.,indomal.). (BER ÝTID Æ). NEIDIDE 
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37. Veins of membrane usually four or five in number and not forming 
anteapical cells. (Geócoris, Nýsius, cosmop. (False chinch- 
bug); Graptostéthus, palæarc., ethiop., indomal.; Oncopél- 
tus, widespr.; Lygæus, Ligyrócoris (Fig. 276), Lygæosöma, 
widespr. ; Blíssus (B. leucópterus, Chinch-bug (Fig. 271))). (GEO- 
CORDA MeO DOGHIIDD AD VVV LYGÆIDÆ 


ey 





Figs. 268-276. Hemiptera 


268. Leptoglossus (Chittenden) Coreidæ. 

269. Anasa, wings (Tower) Coreidæ. 

270. Anasa, leg (Tower) Coreidæ. 

271. Blissus (Webster) Lygæidæ. 

. Dysdercus (Barber) Pyrrhocoridæ. 

. Xylastodoris (Barber) Thaumastocoride. 

. Anasa, antenna (Tower) Coreidæ. 

. Anasa, lateral view of prothorax and head (Hyatt and Arms) Coreidæ. 
. Ligyrocoris (Barber) Lygzxide. 


t3 N RD bw 
SINT AJ 
mem W b 


to 
«I 
oo 


Veins of membrane four in number, arising distinctly from the 
corium, forming three large preapical cells and thence branching. 
(Hyocéphalus, austr.) ................ HYOCEPHÁLIDJE 

38. Membrane of upper wings with two large basal cells which emit 
seven or eight branching veins; stout bugs of moderate size. 
(Dysdércus, widespr. (Fig. 272) (Cotton stainers); Physo- 
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pélta, widespr.; Euryophthálmus; Pyrrhócoris, palæarc., 
ind.; Ectatops, Antilochus, ethiop., indoaustr.). 


PYRRHOCÓRIDJE 
Membrane with few veins forming one or two basal cells. (See 
couple& T4) acne SF ` SS MIRIDA, part 


39. Upper wings with the clavus membranous and confluent with the 
membrane which is devoid of veins; head and thorax grooved 
beneath; antennæ with the two basal joints stouter than the 
others; tarsi two-jointed; small, semiaquatic bugs. (See couplet 
25). (Hébrus (= Neogæus), widespr.) ........... HÉBRIDZE 

Upper wings with the clavus noticeably heavier than the mem- 
brane; antennæ with the first joint thickened, the second joint 
slender; head more or less expanded, the side margins acute in 
front of the eyes and thickened above the base of the antenne; 
ocelli present; scutellum large or very large; terrestrial. on 
family SCUTELLEROIDEA). (PENTATO MOIDEA)... 

40. Scutellum excessively large, U-shaped and convex, covering re 
greater part of the abdomen; opaque nn of the corium much 


narrowed toward the apex. E: Xa „41 
Seutellum nearly always arose n more or ates onse: 
opaque part of the corium subtriangular, broad apically... .. 44 
Alm meða ASTONAS pines 42 


Tibiæ with two or more rows of distinct spines. Negro-bugs. 
(Corimelæna (= Thyreócoris)). (TII YREOCORID Æ). 
CORIMELÆNIDÆ 
Fore wings about twice as long as the abdomen, folded at the 
middle and at rest tucked under the scutellum; tarsi two-jointed. 
(Brachýplatys, ethiop., Indoaustr.; Coptosóma, old world; 
Platáspis, palæarc.). (COPT OSÒ MIDÆ, PLATÅSPIDÆ). 


K 


PLATASPÍDIDÆ 
Fore wings of normal length, not eee tarsi c always three- 
jointed . . ecc . 43 


43. Sides of the pr othorax sóðu a E fou or ba in n ront of 
the humeral angles and another on the front angles; hind wings 
with a heavy, abrupt,spur-like vein (hamus). Shield-back bugs. 
(Eurygáster, holarc.; Homæmus,  widespr.; Scutéllera, 
Chrysócoris, Pæcilócoris, indomal.)..... SCUTELLÉRIDJE 

Sides of the thorax with a prominent tooth or lobe in front of both 
the humeral and the front angles; eyes protuberant; hind wings 
with no hamus. (Arctócoris, palæarc.; Oncozygia, Pódops, 
widespr.). GRAPHOSOMATIDA) .......... PODOPIDE 
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44, Tibiæ strongly spinose, front legs fossorial; veins of the membrane 


radiating from the base. (Aéthus, widespr.; Geótomus, Cýd- 
nus, cosmop.; Brachypélta, palæarc., ethiop., indoaustr.; 
Cyrtómenus, Pangæus) .................... CYDNIDÆ 
Tibiæ unarmed, or at most with weak spines, front legs not fos- 
sorial; veins of membrane extending from a vein which arises 
near the inner basal angle and lies nearly parallel with the edges 
of the corium. Stink-bugs. (Brochymena, Cosmopépla, 
Euschistus (Fig. 278), Murgántia (M. histrtónica, Harlequin 
cabbage-bug); Pentatoma, Peribalus, Podisus, Catacántha 
(RI O SM Ee s RS M. PENTATÓMIDJE 





SATUS 
278. 
219. 
280. 
281. 
282. 
283. 


45. 


Figs. 277-284. Hemiptera 


Catacantha, wings (Kirkaldy) Pentatomide. 
Euschistus. Pentatomidæ. 

Ochterus (Garman) Ochteridæ. 

Gerris (Miall) Gerridæ. 

Corixa (Miall) Corixidz. ^ 

Corixa, font leg (Kolbe) Corixidæ. 

Corixa, wings (Handlirsch) Corixidæ. 


Hind femora extending much beyond the apex of the abdomen, 
the posterior pairs of legs arising close together and very distant 
from the front pair; proboscis four-jointed, but the first joint 
short. (Gérris, cosmop. (Fig. 280); Halóbates, tropicopol.; 
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46. 


47. 


48. 


49. 
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Rheumatóbates; Onychótrechus, Chimarrhómetra, indo- 
mil) GAY DROBRAT IOS). E ete GÉRRIDÆ 
Hind femora not extending much beyond the apex of the abdomen; 
middle legs about midway between the front and hind pairs 
(except Ithagovelia); proboscis three-jointed. Broad-shouldered 
water-striders. (Microvélia, cosmop.; Rhagovélia, cosmop.; 


Vela Am zmpalæearc: ) Cc VELIIDÆ 
Head articulated with the thorax as usual or at most partly fused 
with it; tarsi with more than a single joint................. 47 


Head completely fused with the thorax, the boundary more or less 
indicated by a shallow impression; antennæ one- or two-jointed; 
eyes located rather dorsally; proboscis four-jointed; no distinct 
venation; anterior tarsi one-jointed, hind tarsi two-jointed, all 
tarsi with two claws; male genitalia strongly asymmetrical. 

HELOTRÉPHIDÆ 

Two subfamilies, probably deserving family rank, may be dis- 

tinguished as follows: 


. Antennæ two-jointed; body globose, shining; suture between head 


and pronotum visible as a fine impressed line; scutellum rounded 
on the sides, but little wider than long. (Helótrephes, in- 
doma ðs . HELOTREPHINÆ 
Antennæ composed of a ‘single flat, disk-like joint; suture between 
head and pronotuin completely obliterated, except in the 
nymph; scutellum elongate, acutely triangular toward apex. 
(Idiócoris, Páskia, ethiop.) ......... „IDIOCORINÆ 


rontitarsöfthemsuslrorm ve co SSR RESEN 48 
Front tarsi consisting of a single spatulate joint bearing a leaf-like 
claw; body flattened above; head overlapping the pronotum; 
proboscis very short, hidden, one- or two-jointed; middle legs 
long, hind legs formed for swimming; hind tarsi with indistinct 
bristle-like claws. Water boatmen. (Coríxa, cosmop.; Micro- 
nécta, palæarc., indomal.). (Figs. 281, 282, 283).. CORIXID 
Upper wings of leathery consistency, with the clavus, corium and 
membrane developed; legs often modified for swimming or 
grasping «3.5... v ee ERI OCC OD ae ee ae 49 
Upper wings transparent, the corium and membrane not sepa- 
rated, with longitudinal veins and crossveins that enclose 
numerous cells. Austr. and neotrop. (Peloridium). (See page 
SL. o o 0 NU PELORIDIIDÆ 
Ocelli present; proboscis four-jointed; shore-living species. .... 50 
Ocelli absent; proboscis usually three-jointed; aquatic species. .51 
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50. Antennæ exposed; front legs as long as the middle pair, formed for 
running; small active bugs. (Ochterus (= Pelógonus), widespr.) 
pio STD M PELOGONIDIE) E OCHTÉRIDÆ 

Antennæ hidden; front legs raptorial; short, broad species with 
prominent eyes. Toad-bugs. (Mónonyz, Nérthra, Gelastó- 
coris (= Gálgulus)). (GALGULIDÆ, GELASTOCORIDÆ, 
WOONONA CHIDA) e 


........ NÉRTHRIDÆ 





= 291 


Figs. 284-291. Hemiptera 


284. Notonecta (Miall) Notonectidæ. 

285. Nepa, wings (Handlirsch) Nepide. 

286. Polyctenes (Westwood) Polyctenidæ. 

287. Lethocerus (Smith) Belostomatide. 

288. Nepa (Miall) Nepide. 

289. Termitaradus (Myers) Termitaphidide. 

290. Termitaradus, marginal lobe (Myers) Termitaphidide. 
291. Ranatra, apical portion of front leg (Hungerford) Nepidæ. 


51. Front cox: inserted at or near the front margin of the prosternum; 
front legs formed for grasping; hind tarsi with distinct claws. .53 
Front coxæ inserted at the hind margin of the short prosternum; 
legs fitted for swimming, the hind tarsi without claws; upper 
wings strongly convex, the membrane without veins; body 
convex above, Backsswimmers eder +. O2 
52. Posterior tibiæ and tarsi ciliate; abdomen with a median carinate 
ridge below; beak four-jointed; eyes large. (Notonécta, cos- 

mop.; Ánisops, widespr.; Buénoa, Am. (Fig. 284)). 
NOTONÉCTIDJE 
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Posterior tibiæ and tarsi simple, not ciliate; abdomen not carinate 
beneath; beak three-jointed; eyes small. (Pléa, widespr.). (See 


Dare) a ere RM PLEIDÆ 
53. Upper wings with the membrane retieulately veined; beak with 
very smalllabalpalpi. EE TT EDT RTT 54 


Membrane without veins; beak without labial palpi; hind coxæ 
hinged; hind tibiæ slender, with small spines. Water creepers. 
(Heleócoris, widespr.; Cheirochéla, indomal.; Ambrysus, 
Naucoris, Pelócoris). 

NAUCÓRIDÆ and APHELOCHÍRIDJE 

54. Hind coxæ hinged, hind legs fitted for swimming, posterior tibiæ 
flattened and fringed, hind femora usually sulcate; tip of abdo- 

men with two short, flat, retractile appendages. Giant water- 

bugs, Electric light bugs, Toe-biters. (Belóstoma, Benacus, 
Abedus, Lethócerus, widespr. (Fig. 287); Zàitha, Spheréd- 

erae dee Ur eR BELOSTOMÁTIDÆ 

Hind coxæ globular, rotating; hind legs formed for walking, not 
flattened; apical appendages of abdornen long and slender, not 
retractile, forming a respiratory siphon. Water-scorpions. 
(Laccótrephes, palæarc., indoaustr.; Cercométus, indomal. 
(Figs. 285-288); Népa, Ranatra, cosmop. (Fig. 291)). 

NÉPIDÆ 

55. Broadly oval, flat, completely wingless species; elypeus without 
movable appendage; living in termite nests. (Termitaphis 

(= Termitócoris), Termitáradus (Figs. 289, 290)). (TERMIT- 
CCORTD ZEN. ete eee ME TERMITAPHIDIDE 

Body oblong, head broadly triangular; upper wings vestigial; para- 
sites of batr. (Eóctenes, Hesperéctenes, Polýctenes, wide- 
Spr (Big «980)). C505 HER TN EE POLYCTÉNIDJE 
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ORDER ODONATA 
(LIBELLULOIDEA, PARANEURÓPTERA) 


Slender predatory insects, usually of large or very large size and 
usually strong fliers; head mobile, eyes large, three ocelli; antennæ 
minute, four- to seven-jointed; mouth inferior, mandibles strong, 
maxillary palpi one-jointed, labial palpi two-jointed; prothorax small 
but free, meso- and metathorax fused, oblique; cerci one-jointed; legs 
not large, similar, usually armed with spines, placed far forward, tarsi 
three-jointed; wings four, nearly alike, elongate, membranous, net- 
veined, not folded, with characteristic nodus, areulus and triangle 
(see Figs. 298, 299). Abdomen long and narrow, cylindrical or flat- 
tened, sometimes clubbed at apex; ovipositor sometimes complete; 
male sexual apparatus attached to the second sternite. Metamor- 
phosis considerable, the nymphs aquatic, no resting pupal stage. Dam- 
sel flies, Dragon flies. 


Adults 


1. Discoidal cell in both fore and hind wings a simple quadrangle; 
wings more or less distinctly stalked at the base (Fig. 292), 
the fore and hind ones essentially alike in shape and venation; 
nodus almost always before the middle of the wing. Slender 
species, nearly always resting with the wings closed above the 
body cem EMEN Cc ec medo oe am eee nac 2 

Discoidal cell divided into two cells, a triangle and supratriangle; 
wings without a distinct narrowed stalk-like portion at the base; 
hind wings noticeably different from the fore ones in shape and 
venation; nodus at or beyond the middle of the wings, at least 
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in the fore pair; stouter bodied forms holding the wings ex- 
tended horizontally from the sides of the body when at rest. 
(Suborder A NISOPTER S) ee a a 14 
2. Eyes strongly projecting from the sides of the head, often almost 
stalked and always separated by a distance greater than their 
width in dorsal view; mesothorax longer than wide; abdomen 
long and slender, cylindrical. (Fig. 292). (Suborder ZYGOP- 
TERA 3 
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Figs.292-297. Odonata 


292. Lestes (Garman) Lestidæ. 

293. Chromagrion, base of fore wing (Garman) Conagriidz. 
204. Hemiphlebia, wing (Needham) Hemiphlebiidz. 

205. Megalestes, wing (Needham) Synlestidæ. 

296. Mecistogaster, wing (Needham) Pseudostigmatidæ. 
297. Nesobasis, wing (Tillyard) Coenagriidex. 


Eyes less noticeably projecting laterally; separated by less than 
their width (female) or almost contiguous above (male); meso- 
thorax wider than long; abdomen distinctly swollen apically. 
(Epiophlébia, Ind., Japan). (Suborder ANISOZYGOPTERA). 

EPIOPHLEBIIDÆ 
3. Only two antenodal crossveins (except Thaumatolestes and Neuro- 
lestes) (Fig. 295); arculus at least as near to the nodus as to the 
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base of the wing; wings strongly petiolate; mesopleura not 
divided by an oblique suture. (Superfamily CCENAGRI- 
OIDEA (=CÆN AGRIO: 'OIDEA)) Neo ees 4 
Five or more antenodal crossveins; areulus farther from the nodus 
than from the base of the wing (equidistant in some Libella- 
ginidze); wings less strongly petiolate; frequently with metallic 
coloration; mesopleura with a distinct oblique suture extending 
from the root of the wing toward the middle coxa. (Superfamily 
AGRIOIDEA (= AGRIONOIDEA)) ER cr M 10 
. Second branch of cubitus strongly arched upwards at its base, 
just beyond the apex of the discoidal cell; discoidal cell very 
narrow, pointed apically; two, rarely three antenodal cross- 
veins; nodus at the basal third of the wing. (Fig. 295). (Syn- 
léstes, Austr.; Chloroléstes, ethiop.; Periléstes, neotrop.; 


Mezaléstes D Øn ða: SYNLÉSTIDÆ 
Second branch of cubitus straight, or very weakly curved up- 
wardsiatthe Dase (i sa T 5 


. Postnodal erossveins more or less completely in line with the 
crossveins beneath them (i.e. extending as MT lines from 
the costa to the first branch of the mon "e 6 

Postnodal erossveins not at all in line with Wo crossveins mou 
them; discoidal cell open basally. Small, slender, metallic green 
species, with short wings. (Fig. 204). (Hemiphlébia, Austr.). 

HEMIPHLEBIIDÆ 

. Wing without any supplemental sectors extending inwards from 
theapicalpart ol the hind Margin. øm. l ansni t Æða wn a 7 

Wing with one or more supplemental sectors.................. 8 

. Second branch of cubitus long, extending to beyond the middle 
of the wing (except Chlorocnemis) ; first anal vein usually 
present. (Fig. 297). (Cænágrion (= Ágrion, auctt.), wide- 
Spr.; Ischnüra, Enallágma, cosmop.; Pseudágrion, indo- 
austr.; Árgia, Am.; Nehallénia, holarc., neotrop.; Chloro- 
cnémis, ethiop.; Platycnémis, palæarc.). (scd oda PLATY- 
C; NÉMIDÆ). (CEN AGRIÓN DE) rmm CÆNAGRIIDÆ 

Second branch of cubitus short, entering the wing margin before 
the middle of the wing; first anal vein usually absent. (Noso- 
stícta, Neostícta, Austr.; Protoneüra, ncotrop.). 

PROTONEÜURIDJE 

. Last two branches of radial sector arising nearer to the nodus 

than to the arculus; apical angle of discoidal cell obtuse, rarely 

moreloulessacutc d ree we eus 
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Last two branches of radial sector (Ry +5 and IRs) arising near 
the base of the wing, closer to the arculus than to the nodus 
(Fig. 292); discoidal cell drawn out to a very acute angle at 
apex. (Léstes, cosmop.; Sympýcna, palæarc.; Archiléstes, 
Am.; Austrolestes austr.) .................... LÉSTIDÆ 
9. Nodus at the basal third or fourth of the wing; pterostigma regu- 
lar in shape, short or long. (Megapodágrion, neotrop.; Argio- 
léstes, Lestöidea, austr.; Podoléstes, austromal.). 
MEGAPODAGRIIDÆ 
Nodus at the basal sixth or seventh of the wing; pterostigma weak, 
absent or of abnormal shape. (Fig. 296). (Pseudostigma, 
Mecistogáster, Megalóprepus, Microstígma, Thaumato- 
TIGL COULD) TC E TEE PSEUDOSTIGMÁTIDÆ 
10. Wings without a distinct petiole at the base, the posterior margin 
without any angulation basally near the arculus; antenodal 
crossveins numerous between the costa, subcosta and radius. 11 
Wings with a distinct petiole at the base, marked off by an angula- 
tion of the posterior margin basally near the arculus; antenodal 
crossveins few in number (seven or less) and sometimes absent 
between the subcosta and radius. (Amphipteryx, neotrop.; 
Diphlébia, neotrop., austr.; Devadátta, indomal.). 
AMPHIPTERY GIDJE 
11. Sectors of arculus arising at or near the middle or below the 
middle of the arculus; diseoidal cell with the basal side not 
longer than theapcalane 2. ette t TT 12 
Sectors of arculus arising at the extreme upper end of the arculus 
and thus attached to the radius; discoidal cell irregular, the 
basal side longer than the apical one. (Thére, Eüthore, Chal- 


CObteryx neo top POLYTHÓRIDÆ 
12. Sectors of the areulus arising near the middle of the arculus; 
pterostigma long and reeular M Tc eee 15 


Sectors of the arculus arising from the lower third of the arculus; 
pterostigma frequently imperfect or obsolete in the male; 
whole wing, including the anal field, closely reticulate. (Ágrion 
(2Calópteryx) holarc.; Heterina, Am.; Pentaphlébia, 
Sàpho, ethiop.; Vestàlis, indomal.; Neuróbasis, indoaustr.). 
(CALOPTEBIGIDIWMEET E 2a eee AGRIIDJE 

13. Antenodal crossveins of the first and second series nearly all cor- 
responding; areulus much closer to the base of the wing than 
to the nodus. (Pseudophæa, indomal.; Dysphæa, mal.; 
Anisopleðüra, nd) TL TTE EPALLÁGIDZE 
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Antenodal crossveins of the first and second series not correspond- 
ing beyond the arculus; arculus often nearly as close to the base 
of the wing as to the nodus. (Libellàgo, ethiop.; Rhinocypha, 
indomal.; Dictérias, Heliócharis, neotrop.). 

LIBELLAGÍNIDÆ 

14. Antenodal crossveins of the first and second series (t.e. above and 
below the subcostal vein) not corresponding or continuous, ex- 

cept for two greatly thickened ones that extend straight across 

from the costa to the radius; triangles in fore and hind wings 

alike or closely similar in shape and occupying the same posi- 

tion with reference to the arculus in both wings; labial palpi 
two-jointed. (Fig. 298). (Superfamily AASCHNOIDEA)... 15 
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Figs.298-301. Odonata 


298. Petalura, base of wings (Needham) Petaluridæ. 

299. Libellula, wings. Libellulidæ. 

300. Cordulegaster, tip of abdomen of female (Tillyard) Cordulegastridæ. 
301. Libellula, head; ant., antenna (Hyatt and Arms) Libellulidæ. 


Antenodal crossveins of the first and second series corresponding, 
extending as straight continuous veins from the costa to the 
radius, except sometimes the last one or two; none of these 
crossveins greatly thickened; triangles of fore and hind wings 
markedly different in form and position, placed much nearer 
to the arculus in the hind wing than in the fore wing. (Super- 
famiy LEW a mS 18 

15. Eyes clearly separated above, usually by a broad space; anal loop 
absent in hind wing or very imperfectly developed. (Fig.198). 16 

Eyes meeting above, or separated by a very narrow space; anal 

loopuntundbwiuvteleanlvatornicd e ere cC 17 
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16. Female with a well developed ovipositor; two of the crossveins 
between the third and fourth branches of the radius (R3 and 
IR) strongly oblique; anal angle of hind wing of male angu- 
larly produced. (Fig. 298). Very large species. (Petalüra, 
Austr.; Tachópteryx, holarc.; Phénes, neotrop.; Uropétala, 
Ne Zeal.) T RE et RØRE PETALURIDE 

Ovipositor reduced to a pair of valves attached to the eighth 
segment; only one oblique crossvein between the third and 
fourth branches of the radius; smaller species. (Gómphus, 
Ophiogómphus, holarc.; Lindénia, palæarc.; Erpetogóm- 
phus, Am.; Ictinus, indoaustr.; Austrogómphus, austr.). 

GÓMPHIDÆ 

17. Third branch of radial vein (nodal sector) strongly arched below 
the pterostigma; a thickened crossvein (brace vein) present 
just below the base of the pterostigma; eyes almost always 
contiguous for a long distance above. (Anax, cosmop.; Æschna, 
widespr.; Gynacántha, neotrop., ethiop., indoaustr.; Basi- 
æschna, nearc.; Austrophlébia, austr.)...... ÆSCHNIDÆ 

Third branch of radial vein gently curved; no brace vein; eyes 
Just touching or very slightly separated above; ovipositor long. 
(Fig. 300). (Cordulegáster, holarc.; Anotogáster, palæarc., 
indomal.; Allogáster, indomal.).... CORDULEGÁSTRIDZE 

18. Triangle in fore wing not shortened, its upper side much more 
than half as long as its basal side; anal angle of wing almost 
always angulated in the male; posterior margin of eye slightly 
lobed at middle. (Cordülia, holarc.; Somatochlóra, holarc., 
austr.; Macromia, widespr.; Tetragoneüria, nearc.). 

CORDULIIDJE 

Triangle in fore wing greatly shortened, its upper side usually 
less than half as long as its basal side; anal angle of wing rounded 
in both sexes; hind margin of eye evenly rounded. (Figs. 299, 
301). (Libéllula, Leucorrhínia, Sympétrum, holaic.; Pán- 
tala, cosmop.; Crocóthemis, ethiop., indoaustr.; Tràmea, 
Am.; Celithemis, neare.) ................ LIBELLULIDE 


Nymphs t 
1. Body slender, bearing three long tracheal gills attached to the tip 
of the abdomen; these are usually leaf-like in shape and tra- 
versed by conspicuous tracheal tubes (rarely much reduced 


1 The following key will serve as an aid in determining the families, but must not be relied on 
as infallible. 


e 


10. 
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in some Cænagriidæ); lateral abdominal gills usually absent. 
(Suborder ZYGOPTERA) E eme nhe e 3 
Body stout, the abdomen not narrow; without tracheal gills at- 
tached to the tip of the abdomen; the caudal gills concealed in 
an enlargement of the rectum; tip of abdomen bearing three 


spine-like or triangular processes. ...........ssss.sssssa a D 
Gizzard with four to eight dental folds. Edo ANISOP- 
TERA). SR : GU 12 


Gizzard E BE den al ele very rare endian ami ugs 


species. (Suborder ANISOZYGOPTERA). 


EPIOPHLEBIIDÆ 
Mask bearmg at least two = and usually with numerous stiff 
bristles or setæ . - T ..4 


Mask destitute of Seta Bot on nthe mentam and Je lateral lebe. 6 


. Median lobe of mask incised; lateral lobes deeply cleft; caudal 


gills with the secondary trachez lying at right angles to the 
gill axis;legslong........ Wee .LÉSTIDJE 
Median lobe of mask bue moi d, es shone or moder- 
arcunMenptl-e ee l TRE OI E EE. 5 
Caudal gills stalked, with pointed, leaf-like apical portion. 
PSEUDOSTIGMÁTIDÆ 
Caudal gills usually slender, lamellate, held in a vertical plane, 
not clearly stalked, often distinctly constricted. 


CENAGRIIDE 
Second joint of antenne greatly lengthened, as long as or longer 
than the following together. (Fig. 302) ..................- a 
Second joint of antennæ not noticeably lengthened............ 8 
Median caudal gill flat, much shorter than the lateral ones which 
AO WRITE INE 1) SECT Ms on oo C EET T T TTL AGRIIDE 
All three caudal gills of approximately the same size and shape. 
SYNLESTIDÆ 

Caudal gills strongly constricted at the middle. (Fig. 303). 
PROTONEURIDE 
Caudal gills not constricted at the middle.........0.00. 0... 9 
Abdomen with six or seven pairs of lateral gills; caudal gills 
swollenssacslike að 
Abdomen without kasi als. AS Galla una NR co" 5. Sen E 11 

Caudal gills swollen, ae with sharply pointed tips. 

EPALLÁGIDJE 


Caudal gills with the apex broad, not pointed. 
POLYTHÓRIDJE 
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11. Caudal gills broad and flat, leaf-like..... MEGAPODAGRIIDÆ 
Caudal gills not flat; rounded in cross-section and tapering to a 
ON , MV AMPA YPTERYGIDA 

302 





13. 
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Figs. 302-311. Odonata, Nymphs 


. Synlestes, antenna of nymph (Tillyard) Synlestidæ. 

. Isosticta, caudal gill of nymph (Tillyard) Protoncuridæ. 

. Æschnid, antenna of nymph (Howe) Æschnidæ. 

. Æschnid, lateral view of head, with labium closed (Howe) Æschnidæ. 
. Tachopteryx, lateral lobe of labium (Howe) Petaluridæ. 

. Gomphid, antenna (Howe) Gomphidæ. 

. Æschna, lateral lobe of labium (Tillyard) Æschnidæ. 

. Plathemis, labium, open (Garman) Libellulidæ. 

. Libellulid, lateral view of head, with labium closed (Howe) Libellulidæ. 
. Cordulegaster, labium, open (Garman) Cordulegastride. 


Antenne seven-jointed; tarsi of all legs three-jointed ......... 13 
Antenne four-jointed (Fig. 307); tarsi of front and middle legs 
two-jointed; mask with flat median lobe; distal margin of 
Tron HORE GENE ona oo acocen vð . GÓMPHIDJE 
Labium forming a more or less sans po which covers 
the ventral and sometimes also the front surface of the head 
as far as the antenne (Fig. 310); setze usually numerous... .14 
Labium flat, not forming a spoon-shaped mask for the lower sur- 
face of the head (Fig. 305), almost always without setze. .... 16 
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14. Lateral lobes of labium provided with a few large and irregular 
teeth on the inner margin that interlock from the two sides 
when closed; the median lobe divided at the tip by a median 
emargination (Fig. 311); mask eee to the base of the 
antennæ .... 5c „CORDULEGÁSTRIDÆ 

Lateral lobes of Telur kviki in Saan smooth, serrate, regu- 
larly dentate or sometimes with a few long teeth, but in the last 
case these do not interlock with those of the other side; median 
lobe triangular, projecting, not bifid oremarginate. (Fig. 309). 15 

15. Teeth along inner margin of lateral lobes of labium deep or mod- 
erate, thedentition always clearly marked; legs usually long, with 
the hind femora longer than the width of the head; generally 
large species m ERE EO e CORDULIIDÆ 

Teeth on inner margin of lateral lobes of labium usually reduced 
to crenulations or obsolete (in a few forms with long teeth the 
mask is either greatly enlarged (Pantala) or the species are 
vere smaller then) FV LIBELLUÜLIDJE 

16. Antenne long and slender, the segments longer than wide (Fig. 
304); lateral lobes of labium with a long movable hook (Fig. 
BU as E meer ENS CIENTO ÆSCENIDÆ 

Antennæ short and stout, the segments wider than long; lateral 
lobes of labium with a short movable hook (Fig. 306). 

PETALÜRIDJE 
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ORDER PLECTÓPTERA 
(EPHEMEROPTERA, EPHEMÉRIDA, AGN ÁTILA) 


Delicate insects with short, filiform antennæ and vestigial mouth- 
parts; abdomen slender, bearing two or three long, many-jointed caudal 
filaments; four wings, usually with very complex venation. Head not 
very freely movable, with the compound eyes and three ocelli present; 
antenne with two large basal joints and a bristle-like, indistinctly 
jointed terminal portion. Prothorax more or less free, small or very 
small; mesothorax large. Fore wings much larger than the hind ones, 
usually with many longitudinal vems and a great number of cross- 
veins; commonly with numerous short longitudinal veins near the 
margin that are not attached at the base; media more complex than in 
other living orders, its anterior, convex branch preserved; hind wings 
often very small or even absent. Abdomen slender, usually cylindrical 
or tapering, with ten segments. Legs weak; tarsi usually with five or 
four joints. Metamorphosis incomplete, the nymph aquatic and pro- 
vided with abdominal gills and three caudal filaments. Aerial form 
emerging from the nymph as a subimago which is similar to the imago, 
but which molts when it transforms to the imago. Imaginal life very 
short. Mayflies. 


Adults 
1. Base of media (M;,2) in fore wing strongly divergent from Cu, at 


base; hind tarsi with four movable joints, or less; if a fifth joint 
is indicated it is immovably united to the tibia. (Superfamily 


UEDHIDNEROIDEA) 5 4 oes gue epee vos ewe. +s 2 
Base of media and Cu, parallel at base or very weakly divergent; 
tarsi with four or five freely movable joints.................5 


to 


Subcosta in fore wing concealed in a fold of de wing hrár, 
visible only at the base; branches of the radius and media ap- 
proximated m pairs; wings dull, translucent; legs of female short 
and weak; tibiee and tarsi-of male transversely striated; only 
two caudal filaments. (Palingénia, Anagenésia, palæarc.; 


Plethogenésia, indoaustr.) ......... Mox PALINGENIIDÆ 
Subcosta completely developed, visible for its entire length. .... 3 


3. Wings translucent, subopaque in the male, entirely opaque in the 
female; hind margin of wings without unattached veinlets; legs 
weak, the front pair sometimes long in the male; hind legs al- 
most always short and weak. (Euthyplócia, neotrop., ethiop.; 
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Exeuthyplócia, Povilla, ethiop.; Campsürus, neotrop.; 
Polymitárcys, widespr.) ............. POLYMITÁRCIDÆ 
Wings transparent, shining; margin of wings, especially the hind 
pair, with numerous short unattached veinlets; legs strong, 
ta SI ODD o Qu SE 4 

4. First branch of cubitus in fore wing simple, not branched, but 
connected with the wing margin by numerous crossveins; fork 

of R: and Rain hind wing much longer than its stalk. (Ephém- 

era, holarc., indoaustr.; Hexagénia, Am., ethiop.; Eatónica, 
ethiop.; Pontagðnia, Dearc.) M e: EPHEMÉRIDJE 

First branch of cubitus in fore wing forked; not connected to the 
wing margin by crossveins; fork of Re and R4 in hind wing 
shorter or no longer than its stalk. (Potamánthus, holarc.; 
Rhenanthus, palearc., indoaustr.; Potamanthödes, in- 
domal.) . Sum er ..POTAMÁNTHIDJE 

5. Hind tarsi TU ficis freely, movable Mrs if with the indication 
of a fifth joint, this is immovably attached to the tibia. (Super- 
family BAETOLDEASS 0 ee E ee ee 6 
Hind tarsus with five freely movable joints.................. 10 

6. Subcosta in fore wing fused with the radius or wanting, at most 
visible at the base; wings milky or grayish, with very simple 
venation, the fore wing with only four to seven longitudinal 
veins, with crossveins in only from two to five of the anterior 
spaces; hind wing without or with very few crossveins which 

are restricted to the anterior part; large or medium sized 
species. (Fig. 314). (Oligoneüria, palæarc., neotrop., ethiop.; 
Homonetria, Lachlania, nearc.; Spaniophlébia, Nöya, 
neotrop.; Elassoneüria, ethiop.)....... OLIGONEURIIDJE 
Subcosta in fore wing free, well T agn and visible for its entire 
length ............ XO RON 

7. Anterior median vein in Homes wing z (MA) any Wehen. PO deer 8 
Anterior median vein in fore wing, simple, not forked, although 
behind it are two free veins which are not attached at the base 

(Fig. 313); fore wing usually with few crossveins; hind wings 

very small and narrow, sometimes absent, with at most two or 
three longitudinal veins. (Clóeon, cosmop.; Baétis, widespr.; 
Centróptilum, holarc.,ethiop.; Callibaétis, Am.).. BAËTIDÆ 

8. Wings milky or infuscated, ciliate on the hind margin; hind wings 
absent, although sometimes present in the subimago; no un- 
attached intercalated veins; frequently with only a few cross- 
veins; small species. (Fig. 316). (Caénis, widespr.; Tricory- 
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phódes, Leptöhyphes, Am.; Leptohyphödes, neotrop. ; 
Tricórythus, ethiop.). (Including PROSOPISTOMATID 22). 
(BRAGER CERCID ÆJ tete deest CAÉNIDÆ 
Wings hyaline; hind wings almost always present; wings with 
numerous crossveins 
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Figs. 312-318. Plectoptera 


312. Baetisca, wings (Eaton) Baetiscide. 

313. Baetis, wings (Eaton) Baetidæ. 

314. Oligoneuria, wings (Eaton) Oligoneuriidæ. 
315. Ephemerella, wings (Eaton) Ephemerellide. 
316. Caenis, wing (Eaton) Caenide. 

317. Chirotenetes, wings (Needham) Siphluridæ. 
318. Atalophlebia, wings (Eaton) Leptophlebiide. 


9. Second branch of cubitus in the fore wing usually widely separated 
at base from the first branch, but lying close to the first anal 
vein; no unattached intercalated veins between the media and 
cubitus and none in front of the posterior branch of the media. 


10. 


11. 
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(Fig. 318). (Thraülus, palæarc., neotrop., indoaustr.; Atalo- 
phlébia, neotrop., indoaustr.; Habrophlébia, Leptophlébia, 
holare.; Adenophlébia, ethiop.) ...... LEPTOPHLEBIIDÆ 
Second branch of cubitus in fore wing approximate at base to the 
first branch, but widely separated from the first anal vein; 
several (usually two) unattached intercalated veins between the 
media and cubitus and also in front of the posterior branch of 
the media. (Fig. 315). (Ephemerélla, Chitonóphora, hol- 
are.; Drunélla, nearc.; Melanomerélla, neotrop.; Teloga- 
nodes doir e cem EPHEMERÉLLIDJE 
First and second branches of the cubitus running more or less 
parallel to the first anal vein; Cu; and Cus connected by cross- 
veins, but the cubital area without paired crossveins or sinuous 
veins extending to the wing margin; hind wings rounded, with 
numerous long intercalated veins extending to the posterior 
part of the wing margin; prothorax very small. (Fig. 312). 
(oca rente.) ER BAETISCIDE 
First and second branches of the cubitus very close together at 
base and strongly divergent apically, the second branch much 
shorter than the first and strongly curved backwards towards 
apex, hind wings oval; pronotum well developed. ........... 11 
Cubital area of fore wing with a number of more or less sinuous 
veins extending from the first branch of the cubitus to the wing 
margin. (Fig. 317). (Amelëtus, holarc., austr.; Chirotónetes, 
Siphlürus (=Siphlonirus), holarc.; Siphlonísca, nearc.; Onis- 
cigáster, indoaustr.). (SI PHLON ÚRIDÆ)..  SIPHLÜRIDJE 
Cubital area of fore wing without oblique sinuous veins extending 
from the first branch of the cubitus to the wing margin, but 
with from two to four straight unattached veins more or less 
parallel to the branches of the cubitus.................5.- 18 


. Only two unattached intercalated veins in the cubital area of the 


fore wing; if sometimes with a second pair indicated, these are 
short and lie close to the second branch of the cubitus; two or 
three caudal filaments. (Amétropus, Métropus, palæarc.). 
AMETROPÓDIDÆ 
Four unattached intercalated veins in the cubital area of the fore 
wing, the longer pair lying close to the second branch of the 
cubitus; two caudal filaments. (Heptagénia, Epeórus, hol- 
arc.; Iron, nearc., Ecdyonürus, palæarc., Am.; Rhithrógena, 
kaa : NO indoaustr.). (ECDYONURIDÆ). 
HEPTAGENIIDÆ 


6. 
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Nymphs 

Abdominal gills visible at their insertion above or on the sides 
i3 erra ens VII I E RU 2 
Gills entirely concealed by a large shield-like prolongation of the 
thorax behind which covers most of the abdomen. (Fig. 319). 

Imago unknown. (Prosopístoma, palæarc., ethiop.). 
PROSOPISTOMÁTIDÆ 
Mandibles usually very long and extended anteriorly; six or seven 
pairs of þa gills, the first sometimes much reduced; legs 
stout. e D TM eres 
Mandibles, very Short, n. Ed amtenar ; E not simae 
lec Sender T E TES Doo debo E 6 
Mandibles extremely large and projecting far beyond the head in 
front; gills extended dorsally over the abdomen. ............4 
Mandibles much shorter, but slightly projecting in Mus E ate 
head; gills extended laterally, away from the abdomen. (Fig. 
EÐ cd eR A creo. Bae POTAMÁNTHIDJE 


. Front with two tubercles anteriorly; mandibles curved outwards 


at tips; antenne with long cilia............ EPHEMÉRIDÆ 
Front without tubercles; mandibles eurved downwards at tips; 
antennæ without or with short cilia ee ee a 000... 5 


. Body short and stout; six pairs of similar gills; caudal filaments 


short, the median one shorter than the lateral ones. (Fig. 325). 
PALINGENIIDJE 

Body long and slender; seven pairs of gills, the first pair much 
reduced in size; anal filaments long, of equal length. (Fig. 320). 


POLYMITÁRCIDJE 

Body strongly flattened, the head orbicular, or more or less trans- 
verse, the eyes placed on its dorsal surface. ................ 7 
Body more or less cylindrical, not or very slightly flattened, the 
eyes placed at the sides of the head. ...............s2.2..s2.sa i 8 
Gills uniform, extending from the sides of the abdomen; anal 
filaments at least as long as the body. ..... HEPTAGENIIDÆ 


First pair of gills inserted on the under dus i the first abdominal 
segment, the six following pairs extended from the sides of the 


abdomen 4 PER RET OLIGONEURIIDJE 
Lateral caudal filaments (cerci) fringed on both edges. .. ....... 9 
Lateral caudal filaments ciliated on the inner border only. .... 11 


Seven pairs of gills, inserted laterally at the sides of the abdomen; 
sometimes all are filamentous or the first is much reduced and 
the others leaf-like. (Fig. 324). ........ LEPTOPHLEBIIDÆ 





319. 
320. 
321. 
322. 
323. 
324. 
325. 
326. 


Figs. 319-326. Plectoptera, Nymphs 


Prosopistoma, nymph (Rousseau) Prosopistomatide. 
Polymitarcys, nymph (Rousseau) Polymitarcidæ. 
Potamanthus, nymph (Rousseau) Potamanthide. 
Ephemerella, nymph (Rousseau) Ephemerellidz. 
Baetis, nymph (Rousseau) Baetide. 

Habrophlebia, nymph (Rousseau) Leptophlebiide. 
Palingenia, nymph (Rousseau) Palingeniidæ. 
Tricorythus, nymph (Rousseau) Caenide. 
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Five or six pairs of gills, inserted dorsally at the sides of the 
abdomine ttt I S... hb 10 

10. Six pairs of gills, the first very small, the second greatly enlarged 
and covering the following pairs which bear a long fringe. (Fig. 

SIDET a wr TT WE CAÉNIDÆ 

Five pairs of gills, the last or the last two pairs not visible. (Fig. 
EUN (0o o M M EPHEMERÉLLIDÆ 

11. Body cylindrical; head bent downwards; hind corners of abdomi- 
nal segments not produced. (Fig. 323) .......... BAÉTIDÆ 

Body more or less flattened; head horizontal or nearly so; hind 
corners of abdominal segments produced backwards to form a 


footheliker projec OMe Ec a OR Pry (aks + OSEE 12 

12. Claws not longer than the tiblæ........2.222. 2 SIPHLÜRIDÆ 
Claws of four posterior legs stout, as long as their tibiæ, those of 
themontlesbitdatp e e EET AMETROPODIDE 
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ORDER PLECÓPTERA 
(PERLARIA) 


Body soft, of moderate or large size; four membranous wings, usu- 
ally with many veins and numerous crossveins, rarely reduced in size; 
anal area of hind wing large and pleated, usually separated by a notch 
from the rest of the wing. Head broad and flattened; mandibles either 
well developed or much reduced; antennæ long, thread-like; three 
ocelli; cerei usually long and many-jointed. Prothorax large, free; legs 
strong, tarsi three-jointed. Nymphs aquatic, commonly with tracheal 
gills; antenn long, much like those of the adults; eyes well developed; 
ocelli present; cerci usually long, many-jointed. Metamorphosis 
slight. Stoneflies, Salmon-flies. 


Adults 

1. Hind wing with an anal lobe (Figs. 327, 330) which is separated 
by a notch or indentation on the outer margin just behind the 
cubital vein (Cus); no meshwork of delicate erossveins on anal 

lbs Ur 2 
Hind wing with the outer margin entire, not notched; anal lobe 
without meshwork of fine veins. (Fig. 331). (Stenopórla, 
Eusthénia, austr., neotrop.). (Including GRI PO PTERYGID, 
part) . s m .BUSTHENIIDJE 

2. Anterior coxæ a desdi approximated; suras very weakly de- 
veloped; wings with erossveins except in the anal lobe of the 

hind pair, the anal area of the fore pair with two or more full 

rows of crossveins (Pteronárcys) ....... PTERONÁRCIDÆ 
Anteriorcoxæmadelyssepara te d aa 3 

3. Mandibles reduced to a weak blade; clypeus and labrum concealed 
under a frontal shelf; third joint of tarsi much longer than 

the other two together. (Figs. 327, 328, 332). (Pérla, Isóp- 
teryx (=Chloropérla)). (Including PERLÓDID A). PÉRLIDÆ 
Mandibles well developed, clypeus and labrum not covered by a 
frontal shelf; third joint of tarsi shorter than the other two 
together Sør CI UE T E 4 

4. Fore wing with three anal veins, the first one lying very close to the 
E branch of the cubitus. Australian. (Tasmanopérla). 
(Including GRIPO PTER ÝGIDÆ, Dnm .AUSTROPÉRLIDJE 

Fore wing with only two anal veins, the posterior one sometimes 


forked ; 23 02 tee CODO CORTE ETUR 5 
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5. Both wings with the radius, media and cubitus connected near the 
middle of the wing by a transverse cord or continuous series of 
transverse veins; usually no crossveins present distal to this. 
ine QNM NM MN eoe Li... 6 
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Figs. 327-332. Plecoptera 
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327. Isopteryx Perlidæ. 

328. Perla, tarsus. Perlide. 

329. Perla, nymph (Pictet) Perlidæ. 
330. Notonemoura, wings. Nemouridæ. 

331. Stenoperla, wings (Tillyard) Eustheniidæ. 
332, Perla, wings. Perlidz. 


No such transverse cord near the middle of the wing; distal por- 
tion of wing with crossveins. Australian, neotropical. (Lep- 
topérla, Dinotopérla) (Including GRIPOPTERIGIDÆ, 
Dt... ($ ee LEPTOPÉRLIDÆ 

6. Cerci very short, sometimes reduced to a single joint, never with 
more than ten joints; last anal vein in fore wing forked beyond 
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the anal cell. (Nemoüra, Leüctra). (Fig. 330). (Including 
T.ENIOPTERYGID/E and LEUCTRIDÆ). . NEMOURIDE 
Cerci long, many-jointed; both anal veins simple. (Cápnia, 


-holare.; Capnélla, Capnüra, neare.) .......... CAPNIIDÆ 
Nymphs 

VE Visible pills presentem e eae ee X001 ` TT D 2 

Nowisible gills ee an `Æ 7 

238Gilis present on thethorax e ante ener tee mer S 3 

Gills on the abdomen, but none on the thorax................. 6 

3. Gills on the thorax and also on the underside of abdominal seg- 

ments Í and 2, or 1 to3................ PPERONÁRCIDJE 

Gills present on thorax oily conc areena a 4 

4. Gills on the underside of the prothorax only. .... NEMOURIDE 

Gillsion’allithnecithoracicsernientc qm C COE T DT 5 

5. Three pairs of gills in the form of filamentous tufts on the pleuræ; 

legs densely fringed with long hairs. .. .. .....Some PÉRLIDJE 


A pair of tubular gills at the base of each coxa. 
A few NEMOURIDE 
6. Gills a series of paired latero-ventral abdominal appendages on 
segments Í to 5 or 1 to 6; large species.. .. „EUSTHENIIDÆ 
Gills a rosette of small filaments surrounding the anus. 


LEPTOPÉRLIDJE 

7. Palpi with the apical joints more slender than the basal ones 
a NEN PÉRLIDJE 

Palpi with the apical joints as stout as the basal ones. .. .... ... 8 

8. Second joint of tarsi very much shorter than either the first or 
(hide iiem a a di ET NEMOURIDÆ 
Secondsointnotvervshat e EE EET EET C ETE T Ü 

9. Third joint of tarsi not longer than the first and second together; 
cerci glabrous, as long as the body. ..... Some NEMOURIDJE 
Third joint of tarsi twice as long as the first and second together. 
CAPNIIDJE 


LITERATURE ON PLECOPTERA 
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Perlodini). Trans. American Entom. Soc., 43, pp. 433—189 (1917). 
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46, pp. 221-226 (1921). 
The Stone-flies of New Zealand. Trans. New Zealand Inst., 54, pp. 
197-217 (1923). 


ORDER MEGALÓPTERA 
(SIALOIDEA) 


Soft-bodied species with large wings, long and sometimes pectinate 
antennæ and simple, similar legs. Costal cell with many transverse 
veins, subcosta and first radius simple, apically fused, the radial sector 
arising near the base; hind wings with the anal space normally large, 
folded fan-like when at rest. Prothorax quadrate. Metamorphosis 
complete; larvæ aquatic, living in freshwater streams; predatory, 
mandibulate, possessing lateral abdominal gill-filaments; wings ap- 
pearing in the pupal stage; no cocoon. 


Adults 


1. Three ocelli present; fourth joint of the tarsi simple, not bilobed; 
venation regular, with the crossveins weakly formed, branches 
of the radial sector directed backward; large or medium sized 
species, 45 to 100 mm. in wing expanse. (Figs. 333, 335). (Ar- 
chichauliódes, Austr.; Chauliódes, Neohérmes, Corydalis 
(Dobson, Hellgrammite), Am.; Neochauliódes, indomal.; 
Hérmes, Neüromus, Protohérmes, Neoneüromus, Asia). 

CORYDÁLIDÆ 
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Ocelli absent; fourth joint of the tarsi prominently bilobed; some 
of the branches of the radial sector directed forward; medium 
sized species, 20 to 40 mm. in wing expanse. (Fig. 334). (Proto- 
sialis, Am.; Austrosialis, Stenosialis, Austr.; Sialis, holarc.). 

SIÁLIDJE 





Figs. 333-335. Megaloptera 


333. Corydalis, wings. Corydalidæ. 
334. Austrosialis, wings (Tillyard) Sialidæ. 
335. Chauliodes, wings. Corydalidæ. 


Larvae 
1. Eight pairs of lateral gills; a pair of hooked anal prolegs, but no 
terminal am CORYDÁLIDÆ 
Seven pairs of lateral gills; no anal prolegs; terminal filament 
DRESE ar SIÁLIDÆ 


LITERATURE ON MEGALOPTERA 


(See also general papers on Neuroptera) 
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Davis, K. C. Sialididæ of North and South America. Bull. New York State 
Mus., No. 68, pp. 442-487 (1903). 

EsBEN-PETERSEN, E. Megaloptera. Gen. Inseetorum, fase. 154 (1913). 

STirz, H. Megaloptera. In Tierwelt Mitteleuropas, 6, Lief. 1, pp. XIV 1-2 
(1928). 

Werre, H. W. Megaloptera. Coll. Zool. Selys-Longchamps, fase. 5, Brussels 
(1910). 


ORDER RAPHIDIODEA 
(RAPHIDIOIDEA, EMMENÓGN ATH A, part.) 


Moderate-sized, slender, predatory species with elongate cylindrical 
prothorax; head large, nearly horizontal, mandibles strong, antennæ 
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long and thread-like; ovipositor long; cerci not developed; wings mem- 
branous, both pairs similar, with numerous forkings, the costal cell 
with crossveins, subcosta not fused with the first radial; legs similar, 
the first pair attached at the base of the prothorax, tarsi five-jointed. 
Metamorphosis complete; larvæ terrestrial. Snake-flies, Serpent-flies. 
A single family. (Inocéllia, holarc. (Fig. 337); Raphidia, palæarc., 
Ami (Chas, S818, S89) cuoc socacosn ovonasiinoooo Gade RAPHIDIIDJE 





Figs. 336-338. Raphidiodea 


336. Raphidia, head and prothorax of female (Albarda) Raphidiidz. 
337. Inocellia, head and prothorax of female (Albarda) Raphidiidæ. 
338. Raphidia, wings (Handlirsch) Raphidiide. 


LITERATURE ON RAPHIDIODEA 


ALBARDA, H. Revision des Raphidides. Tijd. Entom., 34, pp. 65-184 (1891). 

ESBEN-PETERSEN, E. Raphididæ. Gen. Insectorum, fasc. 154, 13 pp. (1913). 

Navás, L. Monografia de l'orde dels Rafidiopters. Arch. Inst. Catalans, 
Barcelona, 93 pp. (1918). 

Smrz, H. Raphidiodea. In Tierwelt Mitteleuropas, 6, Lief. 1, pp. XIV 2-4 
(1928). 


ORDER NEURÓPTERA 


(SYNISTATA, part., DICT YOPTERA, part.) 

Small to rather large, slender, predaceous insects with large wings, 
but of slow flight. Head free, vertical, eyes prominent, mouth inferior, 
mandibles strong; prothorax more or less freely movable and promi- 
nent, meso- and metathorax not closely grown together; abdomen 
long and narrow, the first sternite reduced, no cerci; wings similar, 
membranous, no large anal field; when at rest the wings usually lie 
roof-like over the abdomen, longitudinal veins almost always very 
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numerous through repeated branching, costal cell almost always with 
crossveins. Metamorphosis complete, larve terrestrial, aquatic only 
in Sisyridæ, strongly mandibulate, the mandibles and maxillæ special- 
ized for sucking the body juices of the insect prey; pup:e in cocoons. 


1. Veins and usually crossveins abundant, radial sector with several 
branches or forkings; wings not covered with a whitish powder. 2 
Veins and crossveins few in number, the radial sector at most only 
forked; wings covered with a whitish powder; very small, 
slender, pale-colored rare species, of 3 to 10 mm. wing expanse. 

(Superfamily CONIOPTERYGOIDEA). 
CONIOPTERÝGIDÆ 


The following subfamilies are distinguished: 


a. Outer lobe of maxilla three-jointed; abdomen with four to six 
pairs of everted ventral pouches; stem of media of fore wings 
usually with two thickenings which bear bristles. (Aleuróp- 
teryx, palæarc.; Coniocómpsa, Helicocónis, holarc., austr., 
neotrop.; Heterocónis, austr.) .... ALEUROPTERYGINÆ 

Outer lobe of maxilla with only one joint; abdomen without ven- 
tral pouches; stem of media of fore wings without thickenings 
bearing bristles. (Coniópteryx, Parasemídalis, widespr.; 
Conwéntzia, holarc.; Niphas, neotrop.; Semídalis, palæarc., 
Amie ethio p) e EE SE CONIOPTERYGIN/E 


bo 


. Large, stout, showy, moth-like, cursorial species, of 30 to 70 mm, 
wing-expanse; costal area not broad, Sc, R and R, not forming 

a distinct triple vein; head small and closely set on the pro- 
thorax; antenne long and filiform, and tapering in both sexes, 

40- to 50-jointed; abdomen of the male terminating in large 
forcipate appendages; ovipositor not exserted (Fig. 339). 
(Superfamily ITHONOIDEA). (Ithóne, Várnia, austr.; 
Oliarces, Calif.; Rapisma, Asia) ............ ITHÖNIDÆ 
Small to large, but not moth-like insects, except the showy Psy- 
chopsidæ which have a very broad costal area and distinctive 
tiple vem otherwise 7dillerine e 3 

3. Antennæ never enlarged toward the end, moniliform or filiform, 
rarely pectinate; Cu usually ending near or before the middle 
of the wing and without a straight longitudinal branch behind 
Cui Pre CURES A E A S 00 CC YO ER OO ERU DÓ Sa ø o OE 4 
Antennz at least thickly cylindrical, variable in length, usually 
gradually enlarged toward the end, or filiform with clavate end; 
at least the discal portion of the wings densely reticulate, Se 
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and Ri apically fused, Cu ending in the apical part of the wing 
and commonly with a long straight branch behind Cu,. (Super- 
fan 16 
4. Hind wings not longer than the fore wings, the two pairs similar 


in form and venation. (Superfamily HEMEROBIOIDEA). .5 
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Figs. 339-344, Neuroptera 


339. Ithone, Outline of body and wings (Tillyard) Ithonidæ. 
340. Mantispa, head and thorax from above. Mantispidæ. 
341. Mantispa, raptorial front leg. Mantispidæ. 

342. Dilar, wings (Handlirsch) Dilaridæ. ; 

343. Mantispa, wings (Handlirseh) Mantispidæ. 

344, Chasmoptera, wings (Tillyard) Nemopterid:e. 


Hind wings greatly elongate and ribbon-like, often with widened, 
spoon-like ends; head usually rostrate. (Fig. 344). (Superfam- 
ily NEMOPTEROIDEA). (Chasmóptera, Austr. Croce, 
palæarc., ethiop., Austr.; Nemóptera, Nina, palæarc.; Nemo- 
pistha, Nemopterélla, ethiop.).......... NEMOPTÉRIDJE 

Nürontylessimoxmal OBEADLiOUA EE ETE ETT caan oT Puga an oa 6 

Front legs strong, formed for seizing prey, their coxæ elongate; 
femora robust and spined, and tibiz curved to meet femora, 
prothorax usually greatly lengthened; antennze short; wings 
rather narrow. (Figs. 340, 341, 343). Mainly tropicopol. (Cli- 
maciélla, Drepánicus, Symphrasis, neotrop.; Ditáxis, 
Austr.; Mantispa, cosmop.; Euclimacia, ethiop., austro-mal.). 

MANTÍSPIDÆ 
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6. Fore wings with two or more branches or R, arising from the 


apparently fused stems ot R; and R` T T T TT TT a 

Fore wings with all the branches of R, arising from a single 
BECTON CU. NE Ld M 9 

7. Antennæ moniliform in both sexes; ovipositor not projecting; 
Crossveinstewsocelliabsent ba CPC ETT TETTE TET 8 


Antennæ of male coarsely pectinate; ovipositor exserted; vertex 
with three prominent ocellus-like tubercles; crossveins numer- 
ous; rather small species. Cosmopol. (Dilar (Fig. 342), Lidar, 
Eur.; Nallàchius, Am.; Népal, Asia) ......... DILÁRIDJE 
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Figs. 345-346. Neuroptera 


345. Micromus, wings (Tillyard) Hemerobiidæ. 
346. Psychopsella, outline of body and wings (Tillyard) Psychopsidz. 


8. Fore wings with three or more branches of the radial sector pres- 
ent, veins R; and Rs arising separately. (Fig. 345). Cosmopol. 
(Boriomyia, Drepanépteryx, Gayomyia, Hemeróbius, 
Magalömus, Micrómus) ............... HEMEROBIIDÆ 

Fore wings with apparently two radial sectors, one of which is 
R % 3 and the other Ras. Widespread. (Euróbius, Pséctra, 
Spadóbius, Sympheróbius) ......... SYMPHEROBIIDÆ 

9. Rather large, moth-like species, with broad wings, the costal 
area of the fore wings very wide, Se, R, and R, closely parallel, 
forming a chitinized triple midrib and fusing at the apical fourth 
of the wing; antenne short; rare, nocturnal species. (Fig. 346). 
(Psychópsis, Megallànes, Austr.; Psychopsélla, Arterióp- 
teryx, Psychóphasis, ethiop.; Megapsychops). 

PSYCHÓPSIDJE 


10. 


il, 


13. 


14. 
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Not moth-like, wings not broadly rounded, with normal costal area 
and without the above-described prominent triple vein ... 10 
Ocelli present; discal area of the wings with many crossveins, 
marginal area with no crossveins but with many forked vein- 
lets; moderate to large, slender species. Widespr., but not 
North American. (Euporismus, (Edósmylus, Osmylus, 
Porismus, Spilósmylus) ...............---- OSMÝLIDÆ 
Ocellia Ds a 11 
Humeral crossvein forming a recurrent vein; discal area of the 
wings with a simple graduate series of crossveins, and distinct 
from the costal and marginal areas which have very many 
forked veinlets; Se and R4 fused near wing-tip; vertex convex; 
antennz moderate in length; rather large, nocturnal species, 
wing-expanse 40 to 75 mm. (Polystæchotes, N. Am.). 
POLYSTÆCHÓTIDÆ 
No recurrent vein at the humeral angle of the wings; discal area 
of the wings not differentiated from the marginal area; antennæ 
longer than the head and thorax; smaller species............ 12 


. Vertex convex; wing venation relatively simple, radial sector of 


fore wings without definitive accessory veins, Sc and R; coal- 
esced near tip of wing, costal crossveins not forked, r-m cross- 
vein of hind wings in the axis of the wing; size small, 6 to 8 
mm. in length; larvz aquatic, feeding on freshwater sponges. 
(Fig. 348). Spongilla-flies. (Climacia, nearct.; Neurórthrus, 
Sisyrélla, palæarct.; Sisyra, holarct.)........... SISÝRIDÆ 
Vertex flattened; the single radial sector in the fore wings with 
definitive accessory veins; hind wings with the r-m crossvein 
obligue or transverse; size larger -eea EM 13 
Costal crossveins not forked, Sc and R; free at the tip, Rs swinging 
away from R, the cell R; broad and containing many cross- 
xemsemvinessronudedeenobstal cato DM 14 
Costal crossveins forked, cell R; narrow and almost devoid of 
crossveins, apical portion of the hind margin of the fore wings 
sometimes widely notched, leaving the apex more or less acute 
(the faleate condition); wings and body hairy, especially the 
Ibindgnarcinorlsuenyincs e e 15 
Wings of nearly equal width, a crossvein placed near base of the 
subcostal cell, less than thirty crossveins in the costal cell before 
the stigma. (Fig. 351). Green lacewings, Stink-flies; the larvæ 
are Aphis-ions. Cosmopolitan. (Allochrysa, Chrysópa, 
Meleóma, Nothochrysa)...............- CHRYSOPIDE 
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Fore wings distinctly wider than the hind pair, no crossveins near 
the base of the subcostal cell, more than forty costal crossveins 
before the stigma. (Fig. 349). Austr, Malay. (Apochrýsa, 
Gligoehrysa) ....95 «amo. tentem APOCHRYSIDJE 


12 


NS > 





Figs. 347-351. Neuroptera 


347. Trichoma, outline of body and wings (Tillyard) Trichomatidæ. 
348. Sisyra, wings (Tillyard) Sisyride. 

349. Oligochrysa, fore wing (Tillyard) Apochrysidæ. 

350. Protobiella, wings (Tillyard) Berothidæ. 

351. Chrysopa, wings (Tillyard) Chrysopidæ. 


15. Fore wings with Se and R fused before the wing-tip; peculiar seed- 
like scales often present on some part of the wings. (Fig. 350). 
(Acroberótha, ethiop., Ind.; Berótha, indomal.; Isoscelíp- 
teron, palæarc.; Lomamyia, Am.; Cycloberótha, austr.). 

BERÓTHIDÆ 

Fore wings with Sc and R not fused apically; hairs of body and 
wings conspicuously long. (Fig. 347). (Stenobiélla, Tri- 
chéma, austr.)....................... TRICHOMÁTIDÆ 
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16. Wings about one-third as wide as long, costal area wide, marginal 
veinlets forked, subcostal cell with many crossveins; antennæ 
long, cylindrieal. (Myiodáctylus, Osmylops, austr.). 


MYIODACTÝLIDÆ 
Wings much narrower, the marginal area at least in E) part 
closely reticulate ......... Bes 17 


17. Antennæ elongate SÍ subcostal. area satis many cross- 
veins. (Austronymphes, Nymphes, Nymphidion, austr.). 


NÝMPHIDÆ 
Antenn: more or less distinctly clavate, or apically swollen or 
flattened; subcostal cell without crossveins................ 18 


18. Antennæ about as long as the head and thorax; wings usually with 
an elongate narrow cell immediately behind the point of fusion 
OL Scand ul E ECT 19 
Antennæ long, slender, strongly clavate apically; eyes usually 
divided into two parts by a groove; no elongate hypostigmatic 
cell differentiated. Widespread, mainly tropical. (Acmonötus, 
austr.; Áscálaphus, palæarc.; Colobópterus, Am.; Hybris, 
indomal.; Neuróptynx, nearc.; Suhpalácsa, ethiop., indo- 
austr.; Ululódes, Am.; Nephoneüra, ethiop.). 
ASCALÁPHIDJE 
19. Antennæ weakly clubbed, or flattened at tip; hypostigmatic cell 
elongate; body and wings pubescent; weak fliers. Larvæ are 
called ant-lions or doodle-bugs. Widespread, mainly tropical. 
(Brachynemürus, Creàgris, Dendröleon, Formicàleo, Hes- 
peróleon, Myrméleon, Palpàres, Protopléctron). (MYR- 
VADE ON MO doe. oath Sa A MYRMELEONTIDE 
Antenne strongly clubbed; hypostigmatic cell variable; abdomen 
and wings shining; crepuscular, strong fliers, superficially re- 
sembling dragonflies. (Stilbópteryx, austr.). 
STILBOPTERÝGIDÆ 
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ORDER MECÓPTERA 
(PANORPÁTÆ, PANORPINA, MECAPTERA) 

Small or moderate-sized, rather slender, insects with the head 
nearly always prolonged downwards to form a sort of beak. Eyes 
large; ocelli present or absent; mandibles small. Wings usually present, 
almost always long and narrow, similar; radius extensively branched; 
media and cubitus with few branches; crossveins only rarely numerous; 
anal area almost always very small, not separated; wing surface with- 
out scales. Antenne long, many-jointed, slender. Prothorax small, 
free; meso- and metathorax similar. Legs long, slender, similar, fitted 
for running; coxæ large, pendant and approximate; tarsi five-jointed. 
Abdomen usually slender; cerci small; genitalia of male usually greatly 
swollen, forming a reflexed bulb. Metamorphosis complete, the larvæ 
caterpillar-like. Scorpion flies. 


1. Tarsi slender, filiform; the apical joint bearing two claws and not 
capable of folding back on the fourth.................... BEP 
Tarsi each with a single claw; the apical joint modified for grasp- 
ing, the fifth joint folding back on the fourth; legs extremely 

long and slender, wings usually present. (Bíttacus, cosmop.; 
Neobittacus, Kalobittacus, Pàzius, neotrop.; Harpobitta- 


cus, Austr.) (BITTACUSIDA) ............. BITTÁCIDJE 
2. Wings well developed; female without a distinct ovipositor; labial 
ÞAÐ eec e MN NT EUER l... 


Wings vestigial, bristle-like (male) or scale-like (female); small, 
black or very dark colored species. (Bóreus, holarc.). 

` BOREIDJE 

3. Radial sector and media both with more than four branches; 

radial sector arising close to the base of the wing; media branch- 

ing much before the middle of the wing; wings short and broad, 

with rather dense venation; body depressed; male genitalia 

Sim plesnotiiommnsablb M 4 

Radial sector or inedia, or both with four branches or less; radial 

sector arising at or beyond the basal third of the wing; media 
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branching at about the middle of the wing; wings long and slen- 
der, with rather open venation; body more or less cylindrical; 
male genitalia enlarged, forming a swollen bulb. (Figs. 353, 
Job gab u... PANORPIDA 


This family is divisible into three well-defined subfamilies which 


are accorded family rank by some workers. 
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Figs. 352-355. Mecoptera 
Notiothauma, wings (Crampton) Notiothaumidæ. 
Panorpa, head, lateral view (Packard) Panorpide. 
Panorpa, head, frontal view (Packard) Panorpidæ. 
Panorpa, wings. Panorpidæ. 


a. First branch of eubitus in fore wing fused with the main stem of 


media for a greater or less distance. ..... 


First branch of cubitus in fore wing entirely free from the main 


stem of the media; media four branched in both wings; radial 
sector usually with more than four branches. (Panórpa, pa- 
læarc., Am.; Panorpódes, holarc.; Neopanórpa. Lepto- 
panonpadsundomals SC E EET socens PANORPINÆ 


b. Radial sector three branched; cubitus and main stem of media 


of fore wing coalescent for a considerable distance; small active 
species. (Nannochorísta, neotrop., austr; Choristélla, 
austri V e E cce NANNOCHORISTINA 
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Radial sector four-branched; cubitus and main stem of media 
of fore w ing touching only at a point or for a very short distance; 
larger species. (Chorísta, Tæniochorísta, austr.). 

CHORISTINJE 

4. Ocelli present; wings with very dense and irregular venation, 
the anal area well developed; radius and media coalescent 

on the basal fifth of the i jos 352). (Notiothauma, 
MADD) 5 nace "T . NOTIOTHAUMIDÆ 

Ocelli absent; vaman R wings more esos and regular, the anal 
area slightly developed; radius and media not coalescent at the 
base of the wing. (Mérope, neare.) ........... MER ÓPIDJE 
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ORDER TRICHÓPTERA 
(PHRYGANÒIDEA) 

Small to medium-sized, slender, flying insects; head freely movable, 
vertical, eyes prominent, ocelli three or none, mandibles vestigial or 
absent, palpi prominent, antennæ thread-like, often very long; pro- 
thorax small, free; meso- and metathorax similar; wings more or less 
clothed with hairs, with many veins and a few crossveins; the hind 
wings often with a folded anal area; wings rarely reduced in size; legs 
similar, coxæ pendant and approximate, tibiæ always with spurs, tarsi 
five-jointed. Metamorphosis complete. Larvæ aquatic; usually with 
tufted tracheal gills; more or less caterpillar-like and usually living in 
cases constructed of small objects spun together with silk. Caddis (or 
Caddice) flies; larvæ called Caddis worms. 
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Adults 
Minute, often brightly colored, moth-ike, pubescent species; 
the front wings closely covered with projecting, clubbed hairs; 
marginal fringe of wings very long, that of hind wings longer; 
discal cell of hind wings open or wanting; wings usually very 
long and narrow, more or less pointed; antennz at most as long 
as the fore wings, usually much shorter and thickened; maxil- 
lary palpi five-jointed, strongly hairy, their last joint neither 
bowed nor ringed; ocelli usually present. (Fig. 359). (Hydróp- 
tila, Allotríchia, holarc.; Oxyethira, widespr.; Mortoniélla, 
Uc CIO PRENNE o n ae HYDROPTÍLIDÆ 
Rarely minute species; fore wings without or with solitary, thick- 
ened, projecting hairs; marginal fringe shorter than width of 


wing; antennæ almost always longer than the fore wings. ..... D 
Ocelbipresento— ET ` O E eS 
Ocelliabsent Fór S UL T LT 9 
Maxillary palpi strongly hairy or scaly; tibial spurs 1-3-4 or 

AA... a few SERICOSTOMATIDE 
Maxillary palpi with only weak hairs, not scaly............... 4 


Last joint of maxillary palpi divided into false ring-joints, 
curved and as long as the third and fourth joints together; 
front tibize without or with two, three, or four spurs......... 5 

Last joint of maxillary palpi not ringed, rarely curved, subequal 
to the other joints (palpi absent in some Hydropsychidæ)...6 

Hind wings not dilated, in shape similar to the fore wings. (Chi- 
márrha, cosmop.; Philopótamus, holarc.). 

PHILOPOTÁMIDJE 

Hing wings with expanded anal angle, much wider than the fore 
wings. (Stenopsyche, indomal.; Parastenopsyche, palæarc.; 
Pseudostenopsyche, neotrop.) ..STENOPSÝCHIDÆ, part 

Front tibize with one or no spur; middle tibiæ with three or two 


Spurs "o M EVER eurer ale eee eee fá 
Front tibiæ with two or three spurs, middle tibize with four spurs; 
maxillary palpi iour- or fveJonlad....... .. TEE T D 8 


. Middle tibiæ widened, their tarsi broadened and armed with stiff 


hairs (see Couplet 8). (Agrypnétes, holarc.). 
PHRYGANÉIDAE, part 
Middle tibiæ simple, normal; maxillary palpi of male three-jointed, 
of female five-jointed, but of similar structure in the two sexes. 
(Anabólia, Stenóphylax, Limnéphilus, Hálesus, Apatània, 
olare))) (igs sor, SIDE eee LIMNEPHÍLIDÆ 


8. 
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Maxillary palpi five-jointed, the basal two Joints very short and 
thick (Fig. 356). (Rhyacóphila, Glossosóma, Agapétus, 
holarc.; Hydrobiósis, Psilochoréma, Austr.). 

RHYACOPHÍLIDJE 





356. 
357. 
358. 
359. 
360. 
361. 
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Figs. 356-361. Trichoptera 


Hydrobiosis, wings (Tillyard) Rhyacophilidæ. 
Limnephilus, outline. Limnephilidæ. 
Hydropsyche, wings. Hydropsychidæ. 
Allotrichia, wings. Hydroptilidæ. 
Phyllorheithrus, wings (Tillyard) Calamoceratidæ. 
Limnephilus, wings. Limnephilidæ. 


Maxillary palpi of male four-jointed, of female five-jointed, th 
joints cylindrieal, the second joint not short, the palpi of th 
two sexes similar. (N eurónia, Phrygànea, Agrypnia, holarc. 

PHRYGANEIDÆ 

Tibial spurs 3-4-4; maxillary palpi weakly hairy, five-jointed, 
the first and second joints very small, the last joint ringed and 
(HUE UIS mnes Wm RNC vv 10 

Usually two, never three, spurs on front tibie................ iG 
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Mandibles robust; maxillary palpi with the second joint short. 
(Stenopsychódes, austr.) (see couplet 5). 
STENOPSÝCHIDÆ, part 
Mandibles slender and sinuous; maxillary palpi with the second 
joint bulbously enlarged internally. (Polycëntropus, Plec- 
trocnémia, Neureclípsis, holarc.; Polypléctropus, neotrop., 
ST NEU ME o TET POLYCENTROPÓDIDÆ 
Last joint of the five-jointed, scarcely hairy, maxillary palpi an- 
nulate and arcuate. Wm ut ; 1 
Last joint of the mu Biondi cd Welle gen nr 
Ting CUM OL CULV EC ce Sn T, 13 


. First vein from the discal cell of the fore wing (anterior branch 


of the radial sector) forked; maxillary palpi long and thin. 
(Fig. 358). (Hydropsyche, Macronéma, cosmop.; Hydro- 
psychódes, widespr.; Dipléctrona, holarc.; Smicrides, Am.). 
HYDROPSYCHIDJE 
First fork (Rə) wanting in both fore and hind wings; first joint 
of the maxillary palpi small. (Psychomyia, Tinódes, holarc.; 
: Lype, Metalype, paleare.) ............ PSYCHOMVIIDÆ 
Both median and discal cells of fore wings present and closed; 
maxillary palpi five-jointed (Fig. 360). (Heteropléctron, Am.; 
Ganonéma, Am., Ind.; Anisocéntropus, holarc., indoaustr.; 
Calamóceras, palæarc.; Phyllöicus, neotrop.; Phyllorhei- 
thrus, GR) e nsccccsbaeconcoscss CALAMOCERÁTIDJE 
Median cell foigroneswanesea SCIRE] T 14 
Maxillary palpi of the male three-jointed, of the female five- 
jointed, of different structure in the two sexes; antennæ usu- 
ally thick, hairy and with large basal joint; wings thickly hairy, 
discal cell present. (Brachycéntrus).. SERICOSTOMATIDA 
Maxillary palpi of both sexes five-jointed...................15 
Discal cell of both wings absent, neuration of the two sexes usually 
different, apical veins few. (Molanna, holarc., indomal.; 
Bera, holarc.; Molannódes, Beræðdes, palæarc.). 
MOLÁNNIDÆ 
Discal cell of fore wings present. dm m .16 
Middle tibiæ with two spurs; sæl æl a al wings almasi 
always open or absent, only the upper branch of the radial 
sector forked, only the first apical fork present; joints of maxil- 
lary palpi uniform; antennæ long and slender. (Leptócerus, 
Œcetis, Setödes, widespr.; Mystácides, holarc.; Leptocélla, 
Am.; Notanatólica, indoaustr.)........... LEPTOCÉRIDJE 


to 


qr 


-I 
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Middle tibiæ usually with four spurs; discal cell of hind wings 
closed, both branches of radial sector of fore wings forked, 
at least the first and second apical forks present; basal joint 
of antennæ large. (Neróphilus, nearc.; Psilotréta, holarc.; 
Odontócerum, palæare.; Marilia, Am.; Barypénthus, 
neotrop.) 2... re. ODONTOCÉRIDÆ 


Larvæ 


. Bodv eampodeiform; head held straight forward, forming a con- 
ð p ; 8 8 


tinuation of the long axis of the body; abdomen depressed, 
the sutures between the segments deeply impressed; tracheal 
gills usually absent; larvæ generally not constructing a movable 
asb) FF Ie RES c0 o EE 2 
Body eruciform or suberuciform; the head bent downward at an 
angle with the rest of the body; abdomen cylindrical, the 
sutures between the segments feebly impressed; tracheal gills 
usually present; larve always living in a movable, tubular 
CASE ODD tuU REC QE Or s TUO OD cv oc CERDOS 8 
Abdomen greatly wider than the thorax; very minute species with 
all three thoracic segments heavily chitinized above, living in 
portable silken cases which are much larger than the larvæ. 
HYDROPTÍLIDÆ 
Abdomen not much wider than the thorax, much larger species 
usually with only the prothorax heavily chitinized........... 3 
Last abdominal segment with a chitinized shield above. 
RHYACOPHÍLIDÆ 
Last abdominal segment without a chitinized shield........... 4 


. Mandible with numerous bristles on the outer edge; tracheal gills 


present along the sides of the abdomen; legs very unequal. 
HYDROPSÝCHIDÆ 
Mandible with only two bristles on the outer edge; tracheal gills 
absent MR Re ee eee et Oo PES 5 


. Labrum goft, whitish, retractile under the edge of the clypeus. 


(us dot ee eae PHILOPOTÁMIDÆ 
Labrum chitinized, yellowish or brownish...............00...6 
Claws of legs long and slender (Fig. 362), Væ straight, with 

only one basal spur PCT POLYCENTROPÓDIDÆ 
(Wlasslolllessshorsto C TUUM ILU 7 


. Claws with a single basal spur ........... STENOPSYCHIDJE 


Claws of middle and hind legs each with two basal spurs (Fig. 
SL) I i: PSYCHOMYIIDA 
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8. Labrum with a transverse row of many stout bristles before the 
middle; tracheal gills filamentous ....CALAMOCERÁTIDÆ 
Labrum not thus armed, usually with scattered bristles on the disc 
and several pairs of spines on the front margin..............9 





Figs. 362-367. Trichoptera, Larvæ 


362. Phylocentropus, tarsal claw of front leg (IXrafka) Polycentropodide. 

363. Timeodes, tarsal claw (Rousseau) Psychomyiide. 

364. Psilotreta, dorsal view of metathorax showing chitinous plates. (Krafka) 
Odontoceridz. 

365. Leptocella, front leg. a, coxa; b, trochanter; c and d, femur. (Krafka) 
Leptoceridz. 

366. Arctecia, anterior view of prothorax in section showing prosternal horn 
(Krafka) Sericostomatidæ. 

367. Philopotamus, larva (Rousseau) Philopotamidæ. 


9. Labrum much longer than broad. Pronotum and mesonotum 
chitinized; metanotum with four chitinized plates (Fig. 364). 


ODONTOCÉRIDJE 
Labrum much broader than long; upper side of thorax not as 
above. E NN CES 10 


10. Body suberuciform; mesonotum generally soft like the metano- 
tum, rarely with two small chitinous plates; abdominal con- 
strictions well marked; lateral gills on segments 2 to 7 covered 
with black hairs. Larval case tubular, open at both ends, 
straight or but little bent; living in tranquil water. 

PHRYGANEIDÆ 

Body eruciform; mesonotum generally entirely corneous, some- 
times with only chitinized plates or rarely entirely soft; gills 
not pubescentiwithiblack marsa FVE TT D cus 11 
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11. Mesonotum entirely corneous; metanotum with three pairs of 
chitinous plates; middle legs stouter and longer than the hind 


ones; gills never with black hairs. ......... LIMNEPHILIDJE 
Mesonotum not entirely corneous; metanotum generally soft; 
middle legs not longer than the hind ones..................12 


12. Femur of hind leg divided into a short basal and long apical piece 
(Fig. 305); right mandible without inner bristles; no accessory 


bristles on back of mandibles .............. LEPTOCÉRIDJE 
Femurnot divided oea 90079597 CELLO OO D SHE s 13 

13. Prosternum with a horn or spine that projects downward between 
the front coxæ (Fig. 366) ...... Some SERICOSTOMÁTID JE 

Bros Cenni med ac coon cove TE EE 14 

14. First abdominal segment with three nipple-shaped d MM 
one above and one at each side. .......... moe „15 


First abdominal segment narrower od die iuo ing ones nd 
without such protuberances... Some SERICOSTOMÁTIDÆ 

15. Body slender; elaws of anal egg small, simple. 
MOLÁNNIDÆ 
Body robust; claws of anal prolegs stout, formed of two or three 
large superimposed hooks ....Some SERICOSTOMÁTIDÆ 
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ORDER LEPIDOPTERA 
(GLOSSAT A) 


Rather large, sometimes small, or very large insects; wings and body 

thickly clothed with scales that form a color pattern, the wings opaque, 
with the venation obscured by the scales; scaly covering rarely re- 
stricted to certain portions of the wings or absent in a very few un- 
usual forms; wings very rarely absent. Antenne long, many-jointed, 
variously modified, filiform, pectinate or clubbed; ocelli sometimes 
present. Mouthparts suctorial, frequently vestigial or absent, when 
not in use coiled under the head; the maxillze incorporated into an 
unjointed tongue; mandibles absent, except in a few primitive forms; 
palpi usually well developed, the labial ones generally larger than the 
maxillary. Prothorax small; wings large, membranous, similar, the 
fore pair somewhat longer; venation complete, but not complex, few 
crossveins. Legs similar, tarsi ordinarily five-jointed. No cerci. Meta- 
morphosis very great; larvæ with biting mouthparts, usually cater- 
pillar-like, and with paired false-legs on some of the abdominal seg- 
ments in addition to three pairs of thoracic legs; larve almost always 
plant-feeders. Moths, Butterflies and Skippers. 
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Adults 


1. Fore and hind wings (if wings are absent or greatly reduced in 


368. 


369. 


370. 


371. 


372. 


373. 
374. 





size, see couplet 169) with four or five radial veins, rarely with 
three, Sc and R, separate (Fig. 374); wings of similar shape, 


Und A 


Figs. 368-374. Lepidoptera 


Noctua, wings (Forbes): Sc, subcosta, R, radius, M, media, Cu, cubitus 
(their branches indicated by numbers), A, 24, 3A, anal veins; cell, 
discal cell. Noctuidae. 

Portion of bleached wing membrane, showing attachments of three scales 
and numerous aculeæ. 

Danais, head in frontal view: a, base of antenna; e, eye; p, base of pro- 
boseis. Danaidæ. 

Hamadryas, head, prothorax and part of mesothorax (Scudder) Nym- 
phalidæ. 

Crambus, lateral outline of body (Fernald): m, maxillary palpus; 1, labial 
palpus. ^ 

Seales from the wings of various Lepidoptera (Scudder). 

Micropteryx (Forbes): Sc, subcosta; R, radius; M, media; Cu, cubitus; 
A, anal (their branches indieated by numbers); hum, humeral cross- 
vein; udev, upper discocellular vein (radio-medial erossvein); ldev, 
lower discocellular vein; i, intercalated cell; ac. c, accessory cell. 
Micropterygidæ. 


more or less pointed at tip, with ten or more veins, the mem- 
brane with minute spines (Fig. 369); fore wings with a thumb- 
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like lobe at basal angle (jugum); a spiral proboscis never de- 
veloped. (Suborder JUGATÆ) (MICRO PTER Ya] NA, HOM- 
ONEURA, ARCHILEPIDÓPTERA, ZEUGLÓPTERA). ...2 
Fore and hind wings dissimilar in shape and venation, hind wings 
with Se and R; fused at least at tip (not to be confused with R, 
which is usually the only free radial vein (Fig. 368)), rarely two 
free radial veins present, at most six veins arising from the cell; 
jugum and mandibles not developed. (Suborder FRENATÆ) 
WETE RONEUR AN ete ORTI 8 
2. Wings usually hardly wider than the fringe of hairs on their hind 
margin; small species, wing-expanse about one-half inch; tibial 
spurs rell present; jugum usually minute, frenulum present. 
(Superfamily MICROPTERY: GOIDEA). (MICROJUGATE, 
TCCORREN AT Ð et SMe: EN 3 
Wings ample, fringe narrow; larger species, wing expanse about 
one to nine inches; tibial spurs usually wanting; jugum usually 
underlapping the hind wing, no frenulum. (Superfamily 
(HEPIACOIDEA) CAC RO UG AEA TE erin ere 5 
3. Middle tibiæ without spurs, but with an apical group of bristles; 
functional mandibles present; Sc forked near middle. (Epi- 
martyria, No. Am.; Micrópteryx (=Eriocéphala) (Fig. 374), 
holarc.; Sabatínca, Austr.). (ERIOCEPII ALID A). 


MICROPTER Y GIDZE 
Middle tibiæ with one or two spurs; mandibles vestigial or want- 
ing; Se simple or forked near tip......... a 


4. Middle tibiæ with one spur; Sc for m near tip, at læs in fore 
wing; jugum large, overlapping the hind wing; scales not scal- 
loped nor coarsely striated. (Mnemónica, holarc.; Eriocrània, 
holarc.; Neopseüstis,' indomal.) ......... ERIOCRANIIDÆ 

Middle tibiæ with two spurs; Se simple; jugum much reduced, 
underlapping the hind wing; scales with scalloped border and 
coarse striation. (Mnesarchæa, Austr.). 

MNESARCHAIDA 

5. Ry arising near base of wings, discal cell containing a large inter- 

calated cell formed by the basal petiolate branch of the media, 


te threecellsipresenti Rir ara seen ee 6 
R, arising near middle of wing, discal cell undivided or containing 
asmgle medialivein e AA NNUS 7 


6. Hind wing with two anal veins; third discal cell pointed (Fig. 375). 


1 The genus Neopseustis with broad wings, having the jugum reduced or vestigial, has re- 
cently been regarded as a distinct family..................+...... NEOPSEUSTIDÆ 
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(Hepialus, cosmop.; Sthenópis, Phássus, widespr.; Chára- 
gis, austr., S. Afr.; Léto, austr., S. Afr.; Porina, austr., Pata- 


gontay Dálaca) cus NND QUE... I. cm HEPIÁLIDJE 
Hind wing with one short anal vein; third discal cell blunt. (Pro- 
totheora, 9- AIT) oee meee PROTOTHEÓRIDJE 
. Tibial spurs present (Fig. 377). (Anómoses, austr.). 
ANOMOSÉTIDÆ 
Tibial spurs absent (Fig. 376). (Palæoses, austr.). 
PALÆOSÉTIDÆ 





Figs. 375-377. Lepidoptera 


375. Phassus, wings (Hampson) Hepialidæ. 
376. Palæoses, wings (Turner) Palæosetidæ. 
377. Anomoses, wings (Turner) Anomosetidæ. 


8. Antenne simple or variously modified (Figs. 378, 379, 380), only 
rarely swollen at the tip, and in such cases a frenulum is present; 
most forms with a frenulum; the subeosta of the hind wing either 
relatively little arched at the base or there is a large area be- 
tween it and the fore margin of the wing; wings at rest over- 
lapping the abdomen, sloping roof-like against the sides, or 
horizontally outspread; body relatively stout. Moths. (HET- 
EROCERA S of) oe a L. 9 

Antennæ knobbed at the tip, or thickened a little before the tip 
(Figs. 431, 432), without pectinations, projecting processes or 
conspicuous arrangements of hairs; hind wings without a frenu- 
lum, but with the Sc strongly arched forward at the base; 
at least the fore wings erect when at rest; no ocelli. Butterflies 
and Skippers. (RHOPALÓCERA). . "M 154 

9. Wings, especially the hind ones, lico wd or fied into 
plume-like divisions (Figs. 384, 385); legs very long. Feather- 
WILLE moths ecc NER. 10 
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Wings entire, not cleft nor divided into finger-like divisions, rarely 


(Gelechiidæ) the fore wings moderately cleft............... 12 

10. Wings divided into two to four divisions. ..................-- 11 
Each wing divided into six plumes; small, silvery white moths. 
(Orneódes, widespr.) (Fig. 384)............. ORNEÓDIDÆ 





Figs. 378-385. Lepidoptera 


378. Plumose antenna of moth (Duncan). 

379. Pectinate antenna of moth (Duncan). 

380. Melittia, head, in lateral view (Beutenmüller) /Egeriidie. 
381. Bembecia, middle leg (Beutenmüller) Ægeriidæ. 

382. Melittia, wings (Beutenmüller) Ægeriidæ. 

383. Pterophorus, wings (Berlese) Pterophoridæ. 

384. Orneodes, wings (Berlese) Orneodidæ. 

385. Platyptilia, wings (Fernald) Pterophoride. 


11. Fore wings divided into two plumes, rarely four, hind wings into 
three; small, delicate moths, usually prettily colored. (Oxyp- 
tilus, cosmop.; Platyptilia, cosmop.; Pteróphorus, wide- 
spr.). (Figs. 381, 385, 404). (ALUCÍTIDÆ). 


| A PTEROPHÓRIDJE 
Each wing divided into two plumes. (Cenóloba, indomal., austr.) 
(See couplet 43d) .............. OXYCHIROTIDA, part 


12. Underside of hind wing with a double series of enlarged and di- 
vergent scales along the cubital vein; tibiæ exceptionally long, 
thin and with long spurs. (Agdistis, palæarc., ethiop.). 

AGDÍSTIDJE 
Underside of wings without such specialized scales. ........... 13 


13. 


14. 


15. 


16. 


IT 
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Wings in large part transparent and usually devoid of scales, ex- 
cept on margins and veins; fore wing narrow, at least four 
times as long as wide; inner margin of fore wing and costal 
margin of hind wing with a row of recurved, interlocking 
spines; Se of hind wings close to ecll and to next vein, hidden in 
a fold and apparently absent; frenulum well developed; ocelli 
present; wasp-like, day-flying moths (Figs. 380, 381, 382). 
Clear-wing moths. (Paranthréne, widespr.; Trochílium, 
holare., ethiop.; Ægéria, cosmop.). (SESIID Æ). 

ÆGERIIDÆ 

Wings sealed throughout, or if clear, the fore wings are triangular; 
wings not interlocking by series of spines; Se of hind wing pres- 
ent, though sometimes close to or in part fused with R. ..... 14 

Antenne thin, swollen at tip to form a more or less distinct club, 
as in the butterflies, oreven recurved at tip, as in the skippers. 15 

Antenne variously modified, if swollen subapically or toward 


the middle they gradually taper on distal portion.......... 18 
Fore wing with some branches of Rstalked.................. 16 


Fore wing with all veins arising from discal cell, medial stem re- 
duced; both wings with first anal vein lacking; eyes not ciliated; 
male alone with frenulum (see couplet 155). (Euschémon, 
AUS Er) RER hr Males of EUSCHEMÓNIDÆ 

Fore wings with Ms arising nearer M; than Mi.............. oll 

Fore wings with M» arising midway between M, and M,, or closer 
to Mi; hind wings with first A wanting. African. (Apopró- 
genes, Pemphegóstola) .............. APOPROGÉNIDJE 

Both wings with first A present, discal cell small and closed; pro- 
boscis developed. (Cástnia, neotrop.; Synémon, Austr.). 

CASTNIIDÆ 

Both wings with first A reduced; discal cell open; proboscis vesti- 

gial. (Táseina (= Ncocástnia, India)). (NEOCASTN IID). 
TASCINIDJE 


. Hind wings with three anal veins (if less than three anals, small 


species with narrow wings, the hind pair with reduced venation 
and bearing a long fringe of hairs on the hind margin almost 
as wide as, or wider than, the wing, and the tibial spurs more 
than twice the width of the tibiæ); fore wings usually with first 
anal vein complete, 7.e. usually two anal veins reaching the 
margin. (MICROFRENAT. A a „19 
Hind wings with two anal veins, UH SEU one, in P ion to 
a possible unthickened fold in the membrane, or in the Aus- 
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T 


20. 
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tralian genus Ozychirota both wings lack all anals; wings 
almost never very narrow, the hind wing not more than half 
longer than wide, except rarely in large species when a tail-like 
projection is developed, and not long-fringed; fore wings usu- 
ally with but one complete anal vein, when accessory cell is 
present it is not completely contiguous with the discal cell (if 
accessory cell is completely contiguous refer to couplet 109, 


@ecidcsid ze) (MACROEPREN NEI E 43 
Hind wings with veins Se + Ry and Rs d separate beyond 
disco É . 20 


Hind wings w is veins Set R; mid R, ess or very ydede parell 
for a greater or less distance between the end of the discal cell 
and the tip of the wing, the base of R sometimes evanescent. 
(If R; of fore wing is as long as cell, see Drepanidæ, couplets 
65,61, 05). (PYRALIDID A, suc C. n en 79 

Hind wings ribbon-like, with a long apical tail (Fig. 386). (Hi- 
mantópterus, Semióptila African). HIMANTOPTÉRIDÆ 

Wines nóta c TERT D Ue 21 


. Hind wings with veins Sc+ R, and R, fusing to near the end of 


the discal cell, or fusing beyond the middle of the cell, or these 
veins coincident throughout.......... DR 
Hind wings with veins Se + Ri and R. count Ton the n or 
fusing only a short distance along the discal cell, the fusion 
located at the base or before the middle of the cell, or some- 
times connected by abar....... see nen 28 


. Proboscis well developed; wings thinly scaled, translucent; hind 


wings with basal part of R represented as a spur in the cell, 
or entirely lost. (Acolóithus, Pyromórpha, Am.) (see coup- 
let 45). (ZYGÆ NIDÆ, of authors).. PYROMÓRPHIDÆ, part 
Proboscis obsolete; hind wings with Sc + R; and R,separate in part; 
wings heavily and loosely clothed with soft scales, mixed with 
curly hair in the northern species; hind wings (in American 
species) with R free at base. Flannel moths. (Nórape, Mega- 


opiso MLAGÓIÐB S E MEGALOP Y GIDZE 
Proboscis and palpiabsent; veinsSe + Ra and R,coincident through- 
out. (Engyóphlebus, ethiop.) ... ..ENGYOPHLÉBIDJE 


. The fringe on the anal angle of the nog wings not or but slightly 


longer than elsewhere; tibial spurs at most about as long as the 
width of the tibiz. . TE sets .24 
The fringe on the bul dii oe fhe hinds wings 5 disti oM Js 
than elsewhere; tibial spurs more than twice the width of the 
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tibiæ; when the accessory cell is present its longest side is con- 


tiguous with the discal cell. (TINEOIDEA) .............. 97 

24. Fore wings with accessory (radial) cell...................... 25 
Radialcelmotiorinmedi me EP TER n. OGeE 34 

25. Niouthparts estic TANT T aaa 
Mouthparts usually developed, with scaled proboscis; tibial spurs 
long; small to mmute moths. GUINGEOIDIADM. 6... 97 





Figs.386-390. Lepidoptera 


380. Himantopterus, hind wing (Westwood) Himantopteride. 
387. Prionoxystus, wings (Comstock and Needham) Cossidæ. 
388. Bombyx, wings. Bombycide. 

389. Metarbela, wings (Hampson) Metarbelidæ. 

390. Simaethis, wings (Spuler) Glyphipterygide. 


26. Tibial spurs short or wanting; large moths, except Epipyropidæ. 27 
Hind tibia with two pairs of spurs; small species, 9-18 mm.; 

R 4-branched; 9 wingless, (Talæpðria, cosmop.; Solenóbia, 
holare.; Lúffia, paleearc.)............... TALÆPORIIDÆ 

27. Fore wings with some branches of R stalked; accessory cell ex- 
tending beyond the discal cell; body heavy, or wings ample. .28 

Fore wings with no stalked radial branches; accessory cell not 
extending beyond the discal cell; antennæ bipectinate in both 

sexes; small moths, larvæ living on Fulgoridæ. (Epipyrops, 
indoaustr. Am MM cms EPIPYRÓPIDÆ 
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28. 


297 


33. 


DS 
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Wings strong and more or less lanceolate; body heavy and sur- 
passing the hind wings; median cell and strong medial stem 
nearly always present in discal cell of each wing; larvæ borers. 
Carpenter moths |... i.i 6066s cee cee cence eee ee eee B9 

Wings ample, the subtriangular fore wings about half longer than 
wide and with the tip more or less acute, the hind pair with 
nearly straight end; abdomen not extending beyond the hind 
wings; mainly South American. (Dálcera, Acraga, S. Am.; 
Dalcérides, Pincónia, Ariz.). (ACRÁGIDÆ). 


DALCÉRIDJE 

Fore wings with first and seeond anal veins free, or first anal 
Ww: anting. . : is ..90 
Fore wings w E Ási emil Secale møl: veins vases by a a cross- 
vein near the margin. (Gívira). : ... HYPÓPTIDJE 

. Fore wings with first anal vein jóna + SA 3l 
Fore wings with first anal vein absent..................---.. 33 

B Frenulumipresent 9999 S. EM eee 32 
Frenulum absent. (Ratárda, indoaustr.)....... RATÁRDIDÆ 


2. Hind wings with R; and Mj widely separate; palpi very short. 


(Zeüzera (Z. pyrina, Leopard moth, holarc., ind.), Phragma- 
tois paleapc jm AM m c ne eet ZEUZÉRIDÆ 

Hind wings with R; and Mp stalked beyond apex of discal cell or 
close together; palpi upturned to middle of front (Fig. 387). 
(Cóssus (= Trýpanus), cosmop., Prionoxjstus). 


CÓSSIDÆ 
Frenulum present. (Argyrótypus, Chrysótypus, Madagascar). 
(CERAR CUBED) m ARGYROTYPIDÆ 


Frenulum absent; tropical distribution (Fig. 389). (Metarbéla; 
Teràgra; Salágena). (ARBÉLIDÆ, HOLLÁNDIDÆ, TER- 
ÁGRÍDÆ) o oe o EO METARBÉLIDJE 

Frenulum absent or vestigial, humeral angle of hind wing more or 
less expanded; Me of fore wings arising midway between M, 
and M; or closer to Mi; chætosema absent; eg large 


moths with broad hind w ings. T s .35 
Frenulum present (if absent in mode sit smali size Tur narrow 
and more or less oblong wings, refer to couplet 90) ........ 37 


Fore wings with radial branches Re,3.4.5 united on a common 
stalk; hind wings with Se and R connected by a bar (Fig. 388). 
(as ceomoltets (40) ra BOMBÝCIDÆ 

Fore wing with radial branches R:,3, R4,5 stalked independently 
of Ri}; hind wings with Se and R free beyond base........ 36 


36. 


3T. 


39. 


40. 


41. 
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'The five branches of R very long, occupying more than one-third 
the apical edge of the wing, only R; and R; on a short stalk, 
the other el branches free; wings large. (Chrysopóloma, 
Éctropa, ethiop.). (E CTRÓ PIDE). „CHRYSOPOLÓMIDÆ 

Radial branches occupying one-fourth of the apical edge of the 
fore wings, R243, or Rays, or Ra,4,5 stalked, tip of fore wings 
extended and rather pointed, the apical margin sinuate. Ameri- 
can, mostly neotropical. (See couplet 67) .. MIMALLÓNIDÆ 

Fore wings with Ms arising midway between M; and Ms, M; and 
Cu, united for a considerable distance beyond the discal cell, 
R%3,45 united, and first A absent; hind wings with Sc free from 
R, from base, and first A evanescent on basal half. (See coup- 


ee AG), IPhrycanidia till DIÓPTIDÆ 
Fore wings with M» arising closer to M; than to Mi, thus causing 
the cubitus to appear four-branched...................... 38 


. Hind wings very small, with Sc and R separate beyond the base; 


hind tibiæ with strong middle and apical spurs; antennæ di- 
lated apically; chætosema absent. African. (Charídea, Toðsa). 


CHARIDEIDJE 

Hind wings with Se and R connected by a bar, or by fusion before 
themiddle ofthe discal cell. . oo ECCE TTE T 39 
Fore wings with all five branches of the radius arising from the 
discal cell. (Hyblæa, nearc.) ................ HYBLÆIDÆ 
Fore wings with some of the radial branches absent or coalesced 
beyond the end of the discal cell. ........................ 40 


Fore wings with first and second anals connected by a crossvein, 
or fusing before the tip. (Fig. 391). Bagworm moths. (See 
couplet 46). (Pachythélia, palæarc.; Fümea, palæarc.). 

PSÝCHIDÆ, part 

Fore wings with first and second anals not connected, nor apically 
sma bsen Ga S we. ss 41 

Proboscis well developed; chætosema present; antennæ dilated 
or pectinate in the male. (Cyclósia; Gingla; Campylódes; 
Erásmia; Zygæna, palæarc.; .; Prócris, palæarc., indoaustr.; 
Chalcósia; Aglàope). (Including CH ALCOSITD.E). 

ZYGANIDA 


Proboscis and palpi much reduced ......................... 42 


. Fore wings with R;, R4 and R; stalked or united. (Sabine; Pho- 


bétron; Eüclea; Adonéta; Prolimacódes; Heterogénea, pa- 
læarc.; Ápoda). (COCHLIDIID#, HETEROGENEIDÆ, LIM- 
ACÓDIDÆ) Ti. MM ER EUCLEIDÆ 
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Fore wings with only three simple branches of the radius, all aris- 
ing from the cell. (Heterógynis c", Somábrachys c, S. Eur.). 
(See couplet 170). (EPICNOPTERYGIDÆ). 

HETEROGÝNIDÆ 

43. Antennæ thickened, spindle-shaped, sometimes hooked or re- 
curved at the tip, the joints usually earinated beneath, some- 

times pectinated; hind wings with Se and R, connected by a 
strong crossvein near the middle of the discal cell, then extend- 

ing closely parallel to the end of the cell or beyond; proboscis 

and palpi present; chætosema absent; stout, often large moths, 

with rather narrow wings, the hind pair much shorter than the 

fore wings. Hawk moths, Humming bird moths. (Phlegethón- 

tius (= Protopárce); Sphinx (= Hylöicus), cosmop.; Hémaris 


393 





Figs. 391-393. Lepidoptera 


391. Solenobia, wings (Spuler) Psychidæ. 
392. Harrisina, wings (Jones) Pyromorphidæ. 
393. Hemiceras, wings (Hampson) Notodontide. 


(= Hamorrhàgia),holarc.; Smerínthus, Celério (= Deiléphila), 
cosmop.; Macroglóssa; Acheróntia, holarc., ethiop. (4. 
åtropos, Death’s head a) PPP SPHINGIDÆ 
Antennæ simple, thin, serrate, or pectinate, rarely swollen gradu- 

ally near apex; wings proportionally larger; hind wings with 

Se and R? rarely connected by a strong crossvein, and if so, 
strongly divergent beyond miae mH ERE 44 

44. Fore wings with one or two anal veins. ...... seen 45 
Fore wings with no anal veins. (Oxychiróta, Austr.). See couplet 

DM n oS OXYCHIRÓTIDJE 

45. Fore wings with two distinct free anal veins. (Harrisina (Fig. 
392)). (See couplet 22) .......... PYROMÖRPHIDÆ, part 

Fore wings with the anal veins more or less fused, or with but 
onelcompletelanallvem tt DL ` ` 46 


46. 


47. 


48. 


49. 


50. 


ol. 
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Fore wings with the anal veins more or less fused or connected 
by a crossvein so as to end as a single vein. (Eurycyttarus, 
Thyridópteryx). (See couplet 40). .... ... PSÝCHIDÆ, part 

Fore wings with a single complete anal vein, i.e. 2A, the first 
anal always reduced, at most represented by a fold, and the 
third anal short or wanting, generally connecting with the 
second anal so that the latter appears to have a basal fork. .47 

Fore wings with M: arising from the middle of the end of the 
discal cell, or in front of the middle, 2.e. the cubitus apparently 


three-branched . RE: NAR . 48 
Fore wings with M. a arising behind: the mikil R the dal cell, 
i.e. due. cubitus apparently four-branched................. 73 


Hind wings with Se strongly angled, or rarely swollen and sinuous, 
at the base, usually with a strong humeral brace-vein at the 
bend, thence very close to or fusing with R; for a greater or 
less distance along the cell; palpi and proboscis well developed; 
chætosema present... st siete UI e 49 

Hind wings with Sc and Rs fused from base to beyond the middle 
of the wing, swollen at base, then rapidly diverging; 1ather 
small, very slender species, with finely scaled wings, the fore 
pair narrow, the hind pair broad; the apparent three-branching 
of the cubitus of the fore wings due to the absence of M; and M3. 
a tt.) ... thee eres LITHOSIIDÆ, part 

Hind wings with Sc straight or gently curving at base, separate 
from Rs, no connecting bar present; proboscis often weak or 
undeveloped; chætosema weak or absént.............----- 55 

Antennæ dilated toward tip; eyes hairy and ciliated. (Sematüra, 
Madagasc.; Anurápteryx, Am.). (MA NIDÌIDÆ). 


SEMATÜRIDÆ 

Antennæ slender or feathered, if dilated toward tip the eyes are 
bare (6ROMERIRIDÆ, wage) eee di ee. « 50 
Eyes small and oval. (Bréphos, holarc.; Eránnis, holarc.). 
NAND E R BRËPHIDÆ 
llsyestmoundgaudiusualivaluncc eM 51 


Hind wings with M» reduced or absent, the cubitus apparently 
three-branched. (Macària (-Semiothisa), widespr.; Boármia, 
cosmop.; Selidoséma, cosmop.; Geómetra, holarc.; Abráxas, 
holare., ind.; Campæa (= Metrocámpa), holare.; Énnomos 
(=Eugonia), holarc.; Paleácrita (P. vernàta, (Spring canker- 
worm)). (BOARMIID.E, SELIDOSEM ÁTIDÆ). 

GEOMÉTRIDZ, s. str. 
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52. 


53. 


54. 


57. 
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Hind wings with Me well developed, the cubitus apparently four- 
branched... mc Mn PES COR eet 52 
Mi of hind wings and often of both pairs arising very close to Mi. 
(Chloríssa (=Nemöria), widespr., Euchlöris, widespr.; 
Hemíthea, Mesöthea). (GEOMÉT RID Meyrick, Tillyard). 
HEMITHEIDÆ 
M: of hind wings arising nearly midway between M; and M;. „53 
Hind wings with Se and R, fused to or beyond the middle of the 
cell, or connected by a bar beyond the middle, or fused for a 
short distance toward the end of the cell. (Hydriémena, 
widespr.; Tephrocljstis (—Eupithéeia), widespr.; Trichóp- 
teryx, holare.; Xanthorhóe, cosmop.; Laréntia, Eucymá- 
toge, Eucéstia, palæarc., ind.). (HYDRIOMÉNIDÆ). 
LARENTIIDÆ 
Hind wings with Se and R, free, or with a connecting bar, or fused 
for a short distance before the middle of the discal cell ....... 54 
Hind wings with Sc free from Rs, though close to it along the 
second fourth of the discal eell. (D$spteris, nearc.). 
GNOCHROMATIDE 
Hind wings with Se and R; fused for a short distance. (Ptychó- 
poda, Leptómeris, cosmop.; Leucophthálmia, holarc.; 
Cinglis (= Acidålia)). (STERRIIIDA) ..... ACIDALIIDÆ 


. Frenulum well developed, more than one-fifteenth the length of 


the uec c M r ` [Ó ML eee 56 
Frenulum vestigial or absent; hind wings un Se never fusing 
with Rs, but sometimes connected by a weak bar........... 61 


. M; and Cu, of both wings usually stalked for a considerable dis- 


tance beyond the cell, stem of M indicated through the cell; 
fore wing with Rs». or R3_5 stalked; proboscis present; tympana 
small and subdorsal, or absent; hind tibiæ with both middle 
and apical spurs; slender, butterfly-like species. Neotropical. 
(Myónia, Oricia, Tithraüstes, Phryganídia). (See couplet 
PAN cc aR Co NA Mr TIT. DIÓPTIDÆ, part 
Ofoatberconformatia e t EE eee ee ee eee 57 
Hind wings with Se widely separated from R, from near the base; 
fore wings with Rs stalked with M; and well separated from 
Ry; proboscis present; no tympanum. Tropical. (Epipléma, 
iMedusiamMelsab2 E EPIPLÉMIDÆ 
Hind wings with Se close to Rs; fore wings with M, not stalked 
path Rs mt. c CST LEUTEN UN. 58 


58. 


59. 


60. 


61. 


62. 


63. 
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Hind wings with R; and M; stalked beyond the cell; fore wings 
commonly with a radial areole. (If R, of fore wings is much 


shorter than discal cell, see couplet 79, Pyralididz)........59 
Hind wings with M; free, Rs arising before or at the end of the 
discal cell A 60 


Proboscis present, often weak, sometimes absent; tympanum 
present; fore wings fully scaled, usually with Tt; stalked, often 
with a radial areole. (Fig. 393). Principally neotropical. 
(Cerüra, palæarc., Am., Indo-austr.; Notodónta, Drymónia, 
holarc.; Staurópus, palæarc., indomal.; Phaléra, palæarc., 
indomal.; Datàna (D. ministra, Yellow necked apple worm); 
Schizüra (S. concinna, Red humped apple worm); Hetero- 
cámpa). (CERURIDA) ...............NOTODONTIDE 

Proboscis wanting; tympanum absent; fore wings with Ro, and 
Ras stalked together; wings of northern species with clear 
spots. (See couplet 63). (Apatelödes, Thaumetopaéa (—Cne- 
thocámpa), Euptérote)). (TIHAUMETOPGIDÆ). 

EUPTERÓTIDJE 

Fore wings with discal cell large, reaching much beyond the 
middle of the wing; hind wings with cubitus apparently three- 
branched. (Áxia, Epicimélia, S. Eur.) .... . AXHDÆ 

Discal cell not or scarcely extending beyond Wm dile of the 
wing; hind wings with cubitus apparently four-branched; fren- 
ulum of male knobbed. (Fig.398). (See couplet 76). (Polýploca, 
Palimpsóstia, palæarc.; Habrósyne, holarc.; Cymatóphora.) 
CYMATOPHÓRID.E, POLY PLÓCID.E .. THYATÍRIDÆ 

Fore wings with M; stalked with R; and ind wings with two 
complete anal veins; if My and R; are short-stalked, the second 
anal diverges widely from Cu» and a vestige of the first anal is 
presentem LU EC C E n 62 

Fore wings with M, arising from R at or before the end of the 
discal cell, or M; is free from Rs; if M; and R are stalked beyond 
the cell, the hind wings have but one complete anal vein.. . 65 

Er en um ses trale T TEIL T 63 

Frenulum entirely seh American. (Eacles (=Basilöna) 
(E. imperiàlis, Imperial moth); Citherónia (— Ceratocám pa); 
Syssphinx; Anisóta; Adelocéphala). (CERAT OC ÁM PIDÆ, 
SYSSPHÍNGIDÆ) uc v T UOIEHERONIID/E 

Hind wings with Sc and R; close together but not joined by a bar; 
fore wings with R, ; and Ra, 5 joined on a common stalk. (See 
couple. cwm c EUPTERÓTIDÆ, part 
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Hind wings with a bar connecting Se and R ; fore wings with the 
radius branchingesenlatel yar pase en TET 64 

64. Fore wings with Rss and Mistalked. (bemónia). LEMONIIDÆ 
Fore wings with M; joined to R on a short stalk, or free. (Fig. 
388). (Bómbyx (B. mòri, Domesticated silkworm). (See coup- 








BOMBÝCIDÆ 
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Figs. 391-401. Lepidoptera 
394. Janiodes, wings (Jordan) Cercophanide. 
395. Antheræa, wings (Hampson) Saturniide. 
396. Oxytenis, wings (Jordan) Oxytenidæ. 
397. Brahmæa, wings (Hampson) Brahmæidæ. 
398. Thyatira, wings (Hampson) Thyatiride. 
399. Urapteroides, wings (Hampson) Uraniidæ. 
400. Adda, wings (Hampson) Thyrididæ. 
401. Epicopeia, wings (Hampson). 
65. Hind wings with the cubitus apparently three-branched....... 66 


Hind wings with the eubitus apparently four-branched; one anal 
vein; outer margin of fore wings strongly sinuous; tympanum 
present. (Fig. 405). (See couplets 81, 95) .. DEPANIDÆ, part 


66. 


67. 


68. 


69. 


10. 


TR 


72. 


73. 
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Fore wings with Rg, 5 stae co TT 67 
Fore wings with Rs free, arising from the discal cell........... 71 
Fore wings with R», ; long-stalked, separated from R4, 5. (Mimállo; 


Cicinnus (= Peróphora) ; Lacosóma). (See couplet 37). (PRO- 
TOPSÝCHIDÆ, PEROPHÓRIDÆ, LACOSÓMIDÆ, LA- 
COSM ÁTIDÆ) . S .MIMALLÓNIDJE 
Fore wings with R 3,4 stalked. ae Å . 68 
Fore wings with the radial bunde stalked i in US groups, n. 
and R45 which groups are again stalked; M, arising from the 
upper angle of the cell; hind wings with Se close to R; but free; 
proboscis present. (Fig. 397). (Brahméa, Asia, Afr.). 
BRAHM AIDA 
Fore wings with only three or four branches of the radius devel- 
oped, of which two or three are on a common stalk; hind wings 
with Sc more or less distant from Rs. (Fig. 396). ............ 69 
Proboscis bearing carinate papillæ; antennæ bipectinate ventrally 
in both sexes. (Fig. 396). (Asthénida; Oxýtenis, neotrop.). 


OXYTENIDE 

Brobosasthimandrediccd/ TT erent et MM 70 
Hind wings with Sc and R connected by a bar. (Fig. 394). (Cer- 
cóphana, Janiódes, neotrop.) ........CERCOPHÁNIDÆ 


Hind wings with Se and R, not connected by a bar. (Fig. 395). 
Principally neotropical and ethiopian. (Antheræa; Áttacus 
(A. átlas, Atlas moth); Autómeris; Callosàmia (C. pro- 
mèthea, Promethea moth); Hemileüca; Philosàmia (=Samia 
auctt.) (P. walkeri (cýnthia), Ailanthus moth); Pseudohazis; 
Samia (= Platysömia) (S. cecrdpia, Cecropia moth); Satúrnia,; 
Télea (T. polyphómus, Polyphemus moth); Tropæa (= Ác- 
tias) (T. lina, Luna moth). TUE e ATTACIDE, AR- 
SENURIDÆ, HEMILEUCIDA)) . . SATURNIIDE 

Fore wings with M, free, not stalked w dm R... S M? 

Fore wings with M; stalked with Rs, or arising ver: y gus i Rs 
at the apex of the discal cell (Fig. 399). (Urania, Alcidis, 


Nyctálemon, Urapterðides) ................ URANIIDÆ 
Fore wings with Ra, 4 stalked................-. LONOMIIDÆ 
Fore wings with R2,3,4 stalked. (Fig. 401). (Epicopéia, indomal.). 

EPICOPEIIDÆ 


All branches of R, M and Cu of both wings arising from the open 
or closed discal cell, rarely Rz, 4 or R4, 5 short-stalked; maxillary 
palpi minute; wings often with unscaled spots. (Fig. 400). 
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74. 


<a 


ut 


76. 


=1 
= 


78. 
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Mainly tropical. (Thyris, Striglina, Ada, Rhodoneüra, 
Dysódia, Risàma, Méskea). (See couplet 124). 


THYRÍDIDÆ 

Veins variously fusing beyond the discal cell................. 74 
Frenulum present, more than one-fifteenth the length of the 
STE REN PO SIE ON TREE TID 75 
Frenulum vestigial or absent.......... IPSE OD 


Hind wings w a Se and R, ue ate one í near ska basa or fused 
beyond the cell, when joined near the base the fusion not ex- 
tending to the middle of the cell.......... .76 

Hind wings with Se and R, fused i. near or Do anal ihe muddle 
of the cell, sometimes forming a small basal areole (in Euchromi- 


idx completely fused so that ‘Sc appears to be absent). ...... 87 
Shaft of antennæ tapering evenly froin base to tip............ 77 
Antennæ thickened before tip, usually ending in a recurved 

hook wes A cn 91 


. Hind wings with Se free from Rs along the cell, though sometimes 


approaching it, or briefly touching near the apex of the cell, 
sometimes fused for a greater or less distance beyond the cell. 78 
Hind wing with Sc fused with R, for a short distance before the 
middleiotatlie;cell. <. erre a aS e 84 
Hind wings with Sc dipping toward Rs, sometimes fused with it 
beyond the cell, but not connected with it by a bar; proboscis 
present (if proboscis is vestigial, compare Lymantriidæ, coup- 


letS183 #85) = sae c coc a 
Hind wings with Se and R, connected by a bar before the discal 

cell (Pissd0g) s. c- Ae os F. 82 
Fore wings with Ri about as long as the cell, or longer. ........ 80 


Fore wings with R; much shorter than the cell. (Fig. 406). (See 
couplets 19, 58). À very large, widespread group. 
PYRALIDIDJE, part 


Fore wing with Al present; proboscis weak or absent; hind wings 
with the frmge on Cu weak or absent; larvæ bore in aquatic 
or marsh plants. (Schænöbius, Acéntropus, Ràmila). 
DA. SCHÆNOBIINÆ 

Fore'winssimitbrúllabsent Per b 


. Fore wings with A3 curving forward to meet A2 and forming a 


small elongate cell near the base of the wing................ c 
Fore wing with A3 free or curving into A2 toward the middle of 
the wing to form a wide loop, often vestigial................ n 


1 This family is sometimes divided into a series of families, but its numerous well-marked 
groups are generally regarded as of only subfamily rank. 


d. 


og 


h. 
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Proboscis and ocelli absent; male usually with third joint of the 
Mad Ages A d 
Proboscis and ocelli present; labial palpi normal. .............. e 
Front with a conical tuft; general vestiture deep and mixed; 
larvæ living as scavengers in nests of social Hymenoptera or 
in dried foods. (Galléria (G. melonélla, Bee moth), Paralispa, 


Achróia). (TINEINÆ, Hampson).......... GALLERIINÆ 
Front and thorax smooth-sealed; larvæ feeding on scale insects. 
ÓMalcrotheca) me menera ENES DERES MACROTHECINÆ 


. Maxillary palpi rather well developed; hind wings with Sc free. 


(Pýralis (P. farinàlis, Meal moth), Aglóssa, Hercülia, Cle- 
deðbia, Omphalócera, Hypsopygia (H. costülis, Clover- 
hav . m NEL or PYRALIDINÆ 
Maxillary palpi absent; hind wings with Se and R usually fusing. 
(Arta, Chrysatge, Clydonópteron, Gephýra, Náchaba). 
(SONAN TENT E a CHRYSAUGINÆ 
Hind wings with M; arising from the vein closing the cell, widely 
separated from Se, cell closed by a weak but distinct vein, R 
more or less weakened; labial palpi beak-like, maxillary palpi 
triangular; mainly Old World species. (Ancylolómia, Prion- 
apteryx, Eurernaldia Ne ANCYLOLOMIINÆ 
Hind wings with M; closely approximate to R................. g 
Fore wings with Rs stalked with Ra; only one free vein below 
the forked vein which runs to the apex from the radial stem. ..h 
Fore wings with R; free; two free veins from the radial stem below 
the forked one; hind wings with Se and R almost A fus- 


ing. : .m 
Fore wings Eu Bs and Ra completely nr JUNI wing w man 
strong fringe NN sa 00 len i 
Fore wings with R; and Rg stalked, separating apically......... k 
Cell in hind wing closed by a delicate but nearly complete vein; 
frenulum of female consisting of a single spine............... j 
Cell in hind wing widely open; Pd of female multiple. (See 
couplets k, m). (Raphiptera) ........ CRAMBINÆ, part 


. Proboscis strong, separating the palpi toward the base: larvee 


usually leaf-rollers, a few feeding in stored foods. (Phycita, 
Ephéstia (Fig. 406) (E. tuehniélla, Mediterranean flour moth), 
Plódia (P. interpunctélla, Indian-meal moth, world wide pest 
of dried fruits, nuts, corn and other cereals), Acróbasis, Diorýc- 
tria, Nephrópteryx). (ANE RAST IÍNÆ, Tamm) 
PHYCITINÆ 
Proboscis weak or vestigial, not separating the palpi and concealed 
by them when COUR. (Peoria, Ponjàdia, Anerástia, Hypsó- 
tropa). UDPEPSOPROPINORI UT 0 ANERASTIINÆ 
Hind wings with a heavy fringe on the base of Cu; labial palpi 


80. 


81. 
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beak-like, the maxillary palpi triangular. (Argyria, Crambus, 
Diatræa (corn and sugar cane borers), Thauamtépsis). (See 
couplets b VIa. CRAMBĪNÆ, part 
Fringe on base of Cu very light or wanting; maxillary palpi plu- 
mose, or small and concealed . å 
Fore wings with raised scale-tufts. (Epipáschia, "Tetrálopha, 
Oneida, Pocócera). (POCOCERINA) .... EPIPASCHIINJE 
Fore wings smooth, without raised scale- tufts. (See couplet e). 
PYRALIDINÆ, part 


. Hind wings with fringe on Cu heavy; labial palpi beak- n the 


maxillary palpi triangular. (See couplets i, k). M 
CRAMBINÆ, part 
Fringe on Cu light or absent; labial palpi rarely beak-like, the 
maxillary palpi usually moderate or small, not triangular. ...n 
Hind wings without loose, spatulate hairs on the upper surface. .o 
Some loose hair near the inner margin of the hind wing, part of it 
forming a weak fringe on Cu which runs into a group of spatu- 
late hairs or scales below Cu. (Glaphyria, Dicymolómia, 
Lipocoósma)ew cenene an e DER COEM GLAPHYRIINJE 


. Fore wings with Rs stalked with R; and Rg: larvæ aquatic. (Eló- 


phila, Nýmphula (= Mydr c d PUE Muso- 
tima). (HYDROCA MPINA).. .NYMPHULIN/E 
i«Eorewinpswwithsdrec ee. cr" rr p 


. Labial palpi beak-like; maxillary palpi large and triangular; 


fore wing usually slightly rough-scaled, with M; well separated 
from R at origin, about as ic from base of R34 as from Mb. 
(Scopanian Xeros cop 2) TTC SCOPARIINÆ 
Labial palpi often upturned; maxillary palpi very rarely large and 
triangular (Loxostcgópsis) and in that case with Ray and Mı 
closely approximate. (Loxéstege (Web-worms), Désmia, 
Phlyct#nia, Agrótera, Sylépta, Margarónia, Héllula, 
Pantégrapha, Diaphania (Melon and Pickle-worms), Py- 
raüsta i RE A European corn c (AGROTE R- 
INA). PONE Le m . PYRAUSTINJE 


Tympanum ied cheetosema reduced or wanting; dip in Sc 
of hind wings located beyond the discal cell and sometimes 
resulting in a fusion with R; qM sf . 81 

T ympanum not developed; diger sente dwi in FÆ D d 
wings opposite the middle of the discal cell, humeral vein 
present; day flying, butterfly-like moths. (See couplet 96). 


CALLIDÚLIDÆ 
Ocelli well developed; frenulum of male knobbed. (Thyatira, pa- 
læarc.). (See couplet 60)............ THYATIRIDA, part 


Ocelli vestigial; fore wings commonly with recurved tip. (Fig. 
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405). (See couplets 65, 95). (Euchëra, Edápteryx, Drópana, 

Cilix, palæarc.; Falearia, holare.). (DREPAN ULIDÆ). 
DREPÁNIDÆ 
82. Proboseis present, palpi recurved above the vertex, with bare 
third joint; ocelli present, eyes bare; thorax and abdomen 
clothed with smooth scales; day-flying, often colored. (Fig. 
402). (Peridrömia, Callimórpha, palæarc.; Hýpsa (= Asöta), 
Agánais). (CALLIMÓRPHIDÆ, AGAN ÁIDÆ, ASOT IDÆ). 
HÝPSIDÆ 


403 





406 





R 


Figs. 402-406. Lepidoptera 


402. Hypsa, wings (Hampson) Hypsidæ. 

403. Lymantria, wings (Hampson) Lymantriidæ. 

404, Pterophorus, hind leg of male (Fernald) Pterophoridæ. 
405. Euchera, wings (Hampson) Drepanidæ. 

406. Ephestia, wings (Chittenden) Pyralididæ. 


Proboscis absent (except in Munichryia); thorax and abdomen 


hairy FPP a E E EDER 83 
83. Fore wings with a single radial areole, apex of wings rounded. 
(See couplet 85) ....... S LYMANTRIIDÆ, part 


Fore wings with two radial areoles, the basal one very long, apex 
of wing acute; female without frenulum. (See couplet 93). Aus- 
tralasian. (Anthéla, Chelépteryx, Munichryia). 

ANTHÉLIDÆ, males 

84. Tympanal hoods large, consisting of two rounded bosses separated 
by about one-third the width of the abdomen; black moths with 

light marks on the wings and often with metallic tints. West 

and SouthiUmicedistatesm EET TET T PERICÓPIDJE 
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Tympanal hoods less conspicuous and more lateral; fore wings 
with radial areole usually present............ llle... 85 
85. Ocelli present; hind wings with Ms sometimes weak, or rarely 
absent, M; independent or very short-stalked with R,, basal 
areole formed by Se and R very small, less than one-sixth the 
length of therdiscalicell er rcc FFE 86 
Ocelli absent; hind wings with Me as strong as the other veins, 
Mi; stalked with Rs, basal areole more than one-sixth the length 
of the discal cell. (Fig. 403). (See couplet 83). Principally 
indomalayan and ethiopian, but containing the following im- 
portant species of holarctie distribution: (bymántria (—Lí- 
paris) (L. mónacha, Nun moth); Porthétria (=Ocnéria) (P. 
dispar, Gipsy moth); Nygmia (—EFupróctis) (N. phæorrhæa, 
=chrysorrhea, Browntail moth); Stilpnótia (S. sálicis, Satin 
moth); Orgyia (= Notólophus); Hemerocámpa (Tussock 
moths), (LIPARÍDIDÆ, LIPÁRIDÆ, OCNERI IDÆ). 


LYMANTRIIDÆ 
86. Hind wings with vein Ms imperfect or obsolete. (CARADRIN- 
IDA) e EAT C TEE NOCTUIDÆ.... a 


Hind wings with vein M well developed .. PLUSTIDÆ .... d 


a. Eyes hairy. (Alétia, Cirphis (—Leucània), cosmop. (C. unipüncta, 


Anny worm) edere ME MELANCHRINÆ 
Byesibare: 19 tl O `` `` b 
b. Byesmoticiliated iret t. ere cer eR EET ee c 


Eyes furnished with a marginal row of long cilia curving over 
them. (Pólia, Conístra, Orthósia, holare.; Cucúllia, holare. K 
eo sr I IT er eee ae POLIINÆ 

c. The four posterior tibia spinose. (Heliothis (HM. obsoléta, Corn 
earworm, Cotton boll-worm), Euxoa, Agrótis, widespr.; Tri- 
phæna, hale Nóctua). (AGROTINÆ)...... NOCTUINÆ 

Tibiæ not spinose. (Acronýcta (= Apátela), Luperina, holarc.; 
Nonàgria, widespr.; Monódes, mainly Amer.; Hadéna, 


cosmop.; Carádrina) rr CARADRININÆ 

d. Hind wings with M» and M; parallel. (Hermínia, Bomólocha, 
holarc.; Hypéna, cosmop.) arees auanei HYPENINÆ 
Hind wings with Mo and Mg close together at base, diverging 
almen... r 3 Fo e 
Abus Mic met, u sr f 
Eyes hairy. (Colocasia, holare.; Móma) .......... MOMINÆ 


f. Eyes not ciliated. (Catocála, holarc.; Grammödes, mainly 
tropical; Erástria, cosmop.; Eustrótia, Eublémma, widespr.). 
CATOCALINA 


$7. 


S8. 


$9. 


90. 


91. 
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Hind wings small, with Sc apparently wanting; tyinpanal hoods 
very large, the abdomen sometimes constricted behind them; 
day-flying, usually brightly colored moths. (Fig. 407). Mainly 
indoaustr. (Euchrómia, Ctenücha, Amita (=Sýntomis), 
Scépsis, Cosmosóma). (SYNTOMIDA, AM ÁTID.E, SYN- 
qu RD DUE REL. open cce: EUCHROMIIDZE 

Hind wings with Se well developed; tympanal hoods not excep- 
ananas WU des pre a III III `. 88 

Hind wing with Sc and R fused from near the base to the middle 
or near the middle of the cell, leaving a small basal areola. 
(Fig. 410). Mainly tropical. (Hylóphila, palæarc.; Eàrias, 
Old World; Sarrothripus, palæarc., indoaustr.). 

HYLOPHÍLIDÆ 

Hind wings with Sc and R fused from extreme base to near or 
beyond the middlerorntiieicell err 89 

Ocelli present. Large, widespread group. (Phægóptera (= 
Ophörus), Parasémia (= IIyphordia), Nemeóphila (= Para- 
sémia, pt.), Arctia, Háploa, Utetheisa, Apántesis, Hyphán- 
tria (Webworms), Euprépia, Autómolis, Halisidóta, Estig- 
mene Diacrisia 5 on co an E T ARCTIIDÆ 

Ocellitabsent e peta D a A 22 DF 90 

Fore wings smoothly scaled, rarely Ms or M; wanting. (See 
couplet 48). (Eudésmia (=Cisthene, auct.), Císthene (= 
Íllice), Lithösia, Hypoprépia, Chionæma, widespr.). 

LITHOSIIDÆ 

Fore wings with tufts of raised scales. (Fig. 411). (Nola, Ræsèlia, 
Brake, sun om yea gee NÓLIDÆ 

Hind wings with Sc entirely free from R. Indomalayan. (Cocýtia). 
(EU COC DR o atte a COCYTIIDÆ 

Hind wings with Sc and R connected for a short distance at base, 
E forming a very small basal areolet; rather small 
or medium-sized day-flying moths of brilliant colors, often 
dark, ornamented with large pale spots. (Fig. 409). Forester 
moths. Principally ethiopian and indoaustralian. (Agarísta, 
Alýpia, Androlóma, Eusémia, Phalænðides). (PHALA- 
NOVI ETD E ey T RO ROO ES AGARÍSTIDJE 


. Hind wings with the straight Sc connected with the cell by a bar 


near or before the middle of the discal cell................. 93 
Hind wings with Sc free from R or fusing for a greater or less 
distance, but not joined to the cell by a bar near the base of the 
(lll Anc cud O re a es vd 94 
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93. Fore wings with two radial areoles; a simple medial stem indi- 
cated through the discal cell; margin of fore wings notched just 
below the tip. Australian. (Male with frenulum, see couplet 
SQ", a... ———, m ANTHÉLIDÆ, females 

Fore wings with no radial areole, Rss and M; seriately stalked; a 
forked medial stem indicated in the discal cell; wings not 
notched. Palearctic. (Éndromis, monotypical). (END RÓM- 
EDD wasabi ERIT ENDROMÍDIDÆ 


SS 408 NS 410 


411 





Cu 
Figs. 407-413. Lepidoptera 


407. Euchromia, wings (Hampson) Euchromiidæ. 

408. Pterothysanus, wings (Hampson) Pterothysanidæ. 
409. Alypiodes, wings (Hampson) Agaristidæ. 

410. Earias, wings (Hampson) Hylophilidæ. 

411. Nigetia, wings (Holland) Nolide. 

412. Epicnaptera, wings (Hampson) Lasiocampidæ. 
413. Hypoprepia, wings (Hampson) Lithosiidæ. 


94. Fore wings with R, long and free, or arising from base of the 
stalked R», 3; Rs and M; short-stalked; hind wings with Se and 
K; fused for a greater or less extent near the middle of the 
discal cell, humeral angle wide and strengthened by one or 
more humeral veins. (Fig. 412). Widespread, mainly tropical. 
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(Tólype, Epicnáptera (=Gastrópacha), Lasiocámpa, Erio- 
gáster, Malacosóma (=Clisiocémpa). Tent caterpillars). 


(TACH NIDUR ta LASIOCÁMPIDÆ 
Fore wings with R4 short and arising apically from Rs or from 
Ihn. os OD PEEEQEQ Pó 6 DE D. a 95 


95. Fore wings with Rs free, Ry remote from R; and ending beyond 
tip of the wing, outer margin not sinuate; hind wings with Sc 
dipping toward Rs in front of cell. . es ares mon 

Fore wings with Rs.5 stalked, Ry very diese to R; and E Á the 
costal margin; hind wings with Sc dipping toward or fusing with 
Rs beyond the cell. (See couplets 65, 81). (Oréta). 

DREPANID&, part 

96. Fore wings with Rs free, only H5,4 stalked; hind wings with lower 
margin bearing a double fringe of long woolly hairs. (Fig. 408). 
Indian and African. (Pterothysanus, Hibrildes). 

PTEROTHYSÁNIDÆ 

Fore wings with Rə stalked; hind wings without long fringe. Indo- 
malayan. (See couplet 80). (Callidula, Cléis). CALLIDÜLIDJE 


97. Maxillary palpi conspicuous, folded in resting position........ 98 
Maxillary palpi straight and porrect, or vestigial (if of folded type, 
sans as ar 0 TT að mas 104 


98. Basal segment of antenn enlarged and concave beneath, forming 

an eye-cap, larger than the eye; wing-membrane aculeate. . .99 

Eye-cap small or undeveloped; fore wings usually with large cell 

andibranched veins: en ETT TT. INL. LIEN s 100 

99. Fore wings with branched veins, normally with short trapezoidal 

aculeæ distributed over entire membrane; cell sometimes absent; 

media usually dipping deeply into wing; extremely small moths, 

the wing expanse as little as 3 mm. (Fig. 414). Leaf miners. 

(Nepticula, cosmop.; Scoliaüla, Eur.; Glaucólepis; Ectæ- 
démia; Obrüssa; Trifúrcula). (STIGMÉLLIDÆ). 

NEPTICÜLIDJE 

Fore wings with three or four simple veins only, aculeæ pointing 

forward, in rows and confined to a small area at the base of 

the wing; hind wings linear; mostly oriental, three North 

American species. Larvæ legless miners in bark or rind. (Opó- 

ste uU Slr Rare le LS OPOSTÉGIDÆ 

100. Fore wings with Rs extending to outer margin, wing-membrane 

not aculeate; head with a few erect hairs behind. ( Acrolëpia, 

cosmop.) . .......... ACROLEPIIDÆ 

Fore wings ud R: Sal ið the costa, sometimes absent. 101 
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101. Head usually entirely smooth; strongly flattened species, coxæ 
flat and appressed, fore wings eurved down at apex, hind wings 
narrow-lanceolate; venation sometimes reduced; mostly orien- 
tal. (Opógona, ethiop.; Phæoses, nearc.; (Enóphila, ethiop., 
uallo WOLNQUEUNLIBYZD. V V VVV ÆNOPHILIDÆ 

Head tufted, at least on the vertex, sometimes with a naked area 
above the eyes behind the antennæ, in which case the hind wings 
are ample; venation complete, accessory cell commonly present, 
four or five branches of R extending to the costal margin. . . 102 

102. Wing-menibrane aculeate (Fig. 369); hind wings with Se having 
a strong basal fork (the lower branch being Ri) or considerably 
swollen at the base, R and Se usually sharply divergent from 
glesbaseentessrouphlval CE C C E EET TTE 103 

Wing-membrane not aculeate; hind wings with R, rarely as 
strong as the other veins and when distinct placed well out from 
the base of the wing, connecting Sc and R which are closely 
parallel. toward the base. Widespread. (See couplet 112) 
(Isocórypha, Diachorísia, Leucómele, (noe). TINEIDZE 

103. Folded part of maxillary palpi half as long as the width of the 
head. (Eudárcia, Incurvària, holarc.; Phyllopória, palæarc.; 
Lamprónia, holarc. ., ethiop.; Nemóphora, Paracleménsia). 
(LAM PRONTIDA) me. uM INCURVARIIDÆ 

Folded part of maxillary palpi two-thirds as long as the width of 
the head. (Fig. 415). Yucca moths; larvæ boring in seed pods 
of Yucca. (Prodóxus, Tegetícula (= Pronüba), Amer.). 

PRODÓXIDJE 

104. Basal joint of the antenne enlarged and concave beneath, form- 
indian VEGA X... 0 DONNEES... a 105 

Basal joint of the antennæ not forming an eye-cap, sometimes 
provided with tufts of scales or a pecten of bristles.... ....107 

105. Venation complete and nearly parallel, hind wings with Sc end- 
ing at apical fourth and discal cell reaching the middle of the 
wing. (Calósima, holarc.). (see couplet 146). 

BLASTOBÁSIDJE 

Venation reduced, wings linear-lanceolate with sharply pointed 
apex, fore wings with the veins at the apex of the discal cell 

radially diverging; hind wings without discal cell, the irae 
vein axial. (Fig. 417) ........ oe .106 

106. Labial palpi minute and Jessie or Secus me Wings sies pically 
with a closed anal cell, or the vertex rough. (Fig. 417). (Buc- 
culatrix (Ribbed cocoon makers), Lyonétia, cosmop.; Be- 
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déllia, Leucóptera (= Cemióstoma), widespr.; Phyllobróstis). 

(BEDELLIIDÆ, CEMIOSTOMÁTIDÆ, ERECHTHIIDAÆ, 
HIEROXÉSTID.E). (Including BUCCULATRÍGIDÆ). 

LYONETIIDJE 

Labial palpi moderate, upcurved; no anal cell; vertex smooth; 

eye-cap small, no pecten. (Phyllocnistis, part). (See couplet 

TS NA. m MEL c PHYLLOCNISTIDJE 





414. 
415. 


416. 
417. 


418. 
419. 


107. 


108. 


Figs. 414—119. Lepidoptera 
Ectoedemia, wings (Braun) Nepticulid:e. 
Tegeticula, mouthparts of female (Paekard): m p, maxillary palpus; 
p, palpifer. 1 
Setomorpha, wings (Busck) Setomorphidæ. 
Bedellia, wings (Clemens) Lyonetiidæ. 
Cecidoses, wings (Brethes) Cecidosidæ. 
Tinea, wings (Spuler) Tineidæ. 


Vertex and upper face at least tufted with dense bristly hairs 
(with flattened short hair in Amydridæ, which have strongly 
bxustlvapalpiyNMC PEU F SON s 108 

At least the face smooth and with short scales even though the 
vertex may be rough-erowned. INN 109 

Labial palpi with the first joint short, and the second joint bristly, 
on the outer side and equal to the fusiform third joint...... 110 

Mouthparts wholly vestigial. South American gall-making 
species, with very indistinct venation. (Ridiáschina). 

RIDIASCHÍNIDÆ 


110. 


111. 


TAG? 


114. 


115. 


116. 
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. Labial palpi scaled or short-hairy, the third joint usually long 


and pointed, or very short in the species with roughest vesti- 
bure La. DD TES 113 
Mouthparts wholly undeveloped; front and hind wings each with 
a single anal vein, fringe short; larvæ gall-makers. (Fig. 418). 
South American. (Cecidóses, Oliéra) ...... CECIDÓSIDÆ 
Wing-membrane aculeate over all; female with piercing ovi- 
positor; antennae often longer than the wings. (Adèla, palæ- 
arc., neotrop.; Nemotóis, Old World; Chalcéopla, nearc.). 
ADELIDE 
Wing-membrane not generally aculeate; ovipositor membranous, 
vla t 111 
Fore wings with R; free, arising from the accessory cell. (Fig. 
UE ME ooo NO a 1 ae owes 112 
Fore wings with a hyaline aculeate fovea in the accessory cell 
distorting the venation, Ra, 4,5 seriately stalked. (Fig. 416). 
(Setomórpha, widespr.) .............. SETOMÓRPHIDÆ 


. Vertex with high, rough, bristling vestiture. (Fig. 419). (Tínea 


(Clothes moths), Monópis, Scárdia, cosmop.; Tinéola 
(T. bisseliélla, Clothes moth), Trichóphaga (T. tapetzélla, Case- 
bearing clothes moth), Ténaga, widespr.; Elatóbia, holarc.). 
(See couplet 102). (Including MONO PIDÆ) ..... TINEIDJE 
Vertex with short, flattened hair. (Amýdria) .. AMYDRIIDZE 
Labial palpi elongate, deeply scaled, but not bristly, with the 
first joint at least subequal to the second joint, or much longer, 
of female typically porrect, of male upturned; eyes sometimes 


hairy omsealy.-.- oe tm r a 114 
Labial palpi with the first joint small; eyes bare............ ili 
Proboscis absent or obsolete; neuration complete; moderate- 

Stzedispecles:mojocellime HE h 115 
ro boscisswellidevyel oped en EE EE LE LLL CLE 116 


Slender, long-legged Sesiid-like moths; vestiture not spatulate 
or tufted; antennæ exteriorly ciliated on apical half; third 
joint of labial palpi minute and bare. (Ashinàga, Formosa). 

ASHINÁGIDJE 

Vestiture deep and spatulate on the thorax, with well marked an- 
terior and posterior tufts; eyes more or less distinctly hairy; 
stout, Noctuid-like moths; American, mostly tropical. (Acré- 
lophus, Burrowing webworms) .......... ACROLÓPHIDÆ 

Hind wings trapezoidal, apex pointed, outer margin strongly 
sinuate, veins R, M; and Mz nearly parallel; fore wings with 
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T4 and R; stalked or coincident; hind tibiz thinly clothed with 
long hairs above, densely rough-haired between spurs beneath. 
Indomalayan. (Amphithëra, Agriothëra, Telethèra). 
AMPHITHËRIDÆ 
Hind wings with greatly reduced venation, frenulum of female 
simple; ocelli posterior; larvæ on cocoanut. Austromal. (Aga- 
nóxena, Hæmolýtis). (See couplet 153). AGONOXÉNID/E 
117. Hind wings relatively ample, with well developed anal region, 
rounded at apex or trapezoidal, or more or less deeply notched 
below the apex, often wider than their fringe; venation more 
ór lla eee es 118 
Hind wings narrow-lanceolate and pointed, or linear, never much 
wider than their fringe; sometimes without closed cell, venation 


oftenëimuelireduced rr les 
118. Hind wings with M; and sometimes also M; absent.......... 119 


Hind wings with M; present, associated with R; (if M, of the hind 
wings and Al of the fore wings are rarely absent (Gelechiidæ) 
the outer margin of the hind wings is more or less emargin- 
lU Sas Hees eee UO ETE S EROS E 120 

119. Hind wings with the cell closed, M; and Mz both wanting, Rs 
extending alone, the outer margin not concave; fore wings 
heavily tufted, all the branches of R free, R; ending beyond the 
wing tip, Cus from near end of cell, A1 absent; mostly Australian 
and Hawaiian. (Carposina (C. fernaldàna, American currant 
fruiteworn)wBondia) 49 - 9-9 CARPOSÍNIDJE 

Hind wings trapezoidal-ovate, with cell open and M; and some- 
times also Ms absent; fore wings with R; absent. (Metachánda, 
Ancylométis, Chanfstis, ethiop., ind.) . METACHANDIDA 

120. Hind wings with 3A distally forked; venation complete, acces- 
sory cell present, all veins separate; [ront wings with two medial 
stems in cell. (Larvæ at first parasitic in Homoptera, later 
myrmecophilous). (Cyclotórna, austr.). CYCLOTÖRNIDÆ 

Anal venne dis Easter ke cc gp oo 000d Ghee oe anus obdee 121 

121. Hind wings with radial vein shortly furcate at apex; labial palpi 
with second joint thickened and with rather appressed scales, 
last joint very short, filiform, obtuse; front tarsi much longer 
than their tibiæ. (Anomóloga, ethiop.) .. ANOMOLÓGIDJ/E 

Hind wings with radial vein not furcate at apex............ 122 

122. Fore wings with Cu» arising before the last fourth of the cell; 
labial palpi beak-like, with the third joint short and blunt and 
the second joint closely or roughly scaled and usually porrect 
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or oblique (short and nearly smooth in Laspeyresia, which 
usually has a strong fringe on the base of Cu of the hind 
Vsa. TUE enc eet 128 
Fore wings with Cus arising further out on the cell (except Gly- 
phiptervgidz, part, which have no fringe on the base of 
(EOS e e 2125 
123. Upper side of due hind v wings hc a fringe of long hairs ¢ on the 
basal part of Cu (if rarely “absent Í in somes pecies of Laspeyresia 
the fore wings have M; and Mb rather close together at the tip); 
fore wings with R4 and R; separate, or with veins M», M; and 
Cu, converging strongly toward the margin. (Fig. 420). A cos- 
mopolitan group. (Ancylis (A. comptàna, Strawberry leaf- 
roller), Evétria (Pine twig moths), Carpocápsa (=Cidia) 
C. pomonélla, Codling moth; C. sáltitans, Mexican jumping 
bean moth); Rhyaciónia (=Evétria,= Retinia), Anarmónia 
(zEpinótia), Laspeyrésia (L. prunivora, Lesser apple worm; 
L. anterstinctàna, Clover-seed worm), Spilonóta (= Tmetó- 
cera) (S. ocellana, Budmoth), Olethreütes, Melissopus, 
Polychrósis (P. viteàna Grape-berry moth), Gypsónoma, 
Eucósma, Argyróploce, Hemimene, Pámmene). (EUCOS- 
MIDÆ, EPIBLÉMIDÆ, GRAPTOLITHID 2). 
OLETHREUTIDE 
Hind wings without a fringe of long hairs on the basal part of Cu 
(if rarely present the fore wings have R, and R; stalked or 
united); fore wings with veins M», M; and Cu, divergent or 
a lo að << a NN 124 
124. Fore wings with R; and R; stalked or coincident; hind wings with 
M, and M; parallel, R; and M; stalked. (Chlidanóta, Ceylon; 
Trymáltis, Mb . CHILDANÓTIDÆ 
Fore wings with R; and R4 x or Puch. stalked, if stalked 
then hind wings with M» amd M; arising close together from 
the cell; distal end of 1A usually present (if wings are close- 
scaled, 1A absent, and 2A simple, and the second joint of labial 
palpi is broad, refer to Thyrididæ, couplet 73). A large wide- 
spread family. (Cacæcia (=Archips) (C. argyrospila, Fruit 
tree leaf-roller; C. rosaceana, Oblique-banded leaf-roller), Eülia, 
Harmóloga (H. fumiferàma, Spruce bud-worm), Peronéa, 
Rhopóbota (R. næràna, Cranberry fireworm), Pándemis, 
Tórtrix (T. citrana, Orange tortrix; T. franciscàna, Apple-skin 
worm), Cnephásia, Argyrotóxa, Sparganöthis). (SPARG- 
ANOTHIDAN X EM TORTRÍCIDJE 
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125. Labial palpi beak-like, with the second joint rough-scaled on the 
upper side and smooth within, and the third joint porrect and 
inconspienous; fore wings with A1 lost, all veins independently 
arising from the discal cell, rarely R4 and R; stalked; hind wings 
with R and M; approximate or stalked and widely distant from 
Ms. (If the second joint of the palpus is bristly on the outer side 
and third joint is well set off refer to couplet 101; if R4,5 are 
stalked and both terminate in the costa and M; of the hind wings 
is not widely separate from M; see Anarsia c? of the Gelechi- 
ide, couplet 126). Mainly holarctic. (Comméphila, Hyster- 
ösia, Phalónia (=Cónchylis), Phármacis, Chlidónia, Phthe- 
óchroa, Euxánthis). (COMMOPHILIDA, CONCH YLI DAE). 

PHALONIIDÆ 





Figs. 420-423. Lepidoptera 


420. Hystricophora, fore wing (Heinrich) Olethreutide. 
491. Agnippe, wings (Busck) Gelechiide. 

422, Gnormoschema, head from side (Busck) Gelechiidæ. 
493. Glyphipteryx, wings (Spuler) Glyphipterygide. 


Palpus upturned to the middle of the front or beyond, the third 
joint long and slender, usually tapering. (If the palpi and pro- 
boscis are obsolete, see couplets 20, 40, 46, Talæportidæ, Psý- 
(BIS oo oss (ies ins ate iho coco M sa ge 126 

126. Both wings with Al lost (extreme tip present in Symmoca, spp.); 
outer margin of hind wing usually concave, sometimes quite 
emarginate and the apex produced; fore wings with R; running 
into the costa, stalked with Ry. (Figs. 421, 422). The largest 
family of Microfrenatz, with about 400 genera and 3,700 species 
including many destructive species. (Anacámpsis (Leaf- 
rollers), Anársia (A. lineatélla, Peach twig-borer), Aristotélia 
(A. fragariw, Strawberry crown-miner), Düvita, Dichómeris, 
Glyphidócera, Recurvària, Sitotróga (S. cerealélla, Angou- 
mois grain-moth), Pectinóphora (P. gossypiélla, Pink boll- 
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worm), Phthorimæa (P. operculélla, Potato tuber moth), 

Telphüsa, Thiótricha, Gnorimoschéma (Goldenrod gall 

moth), Geléchia, Sophrónia, Sýmmoca, Trichótaphe). 

(See couplet 149). (DICHOMERID 4). Most GELECHIIDÆ 

Al preserved, at least at margin ooa ocoococscocscosorcc5os 127 

127. Hind wings with R and M; close together, connate, or stalked. 198 

Hind wings with R and M; well separated at origin, at least half 

AG AP ATOR AS HO WE IRE. ooo co cu an gu aacoonannocanns 130 

128. Fore wings elongate triangular, costa slightly bent near middle 

where R; terminates, Sc, Ry and R; short, ending before middle 

of wing, M; absent, M» and M; both ending in costal margin; 
maxillary palpi vestigial. (Strepsimana, India). 

STREPSIMÁNIDÆ 

Fore wings with anterior veins longer, M; at least ending beyond 

IN SD r a E 128a 

128a. Wings relatively ample, fore wings blunt; maxillary palpi of 

the'toldeditype-, wee cto cc 129 

Wings rather narrow, fore wings sometimes falcate; maxillary 

palpi porrect. (Ceróstoma, holarc., neotiop.). (See couplet 

Ta. — "ooo oes PLUTELLIDA, part 

129. Fore wings with R; long-stalked and extending to the outer 

margin, Cu, and Cus widely separated; mainly Old World. 

(Ptochoryctis, Cryptóphasa, Xyloríctes). (CRY PTOPH ÁS- 

TOA RCAUCHTDE s ac ooocacoocococc XYLORICTIDE 

Fore wings with Rg usually free and usually extending to the 

costa, Cu; and Cue usually connate or stalked; mostly New 

World species. (Stenóma, Menésta, Setióstoma). (STENO- 

MÁT DUE. 7. F ERNE NE STENÓMIDÆ 

13080 cellisnllloðabsenr CE ECC C TT TT 131 

Ocelli usually very large and conspicuous; fore wings with Rs 

ending beyond the wing-tip (Fig. 423).. Largely oriental. 

(CHOREUTIDÆ, HEMEROPHÍLIDÆ, SIMAÉTHIDÆ). 

GLYPHIPTERÝGIDÆ 


Two well-marked subfamilies may be distinguished: 


a. Wings relatively narrow, the apex of the fore wings more or less 
extended as a lobe-like prolongation. (Glyphipteryx, cosmop., 
mainly austr.) ... ....... GLYPHIPTERYGINJE 

Wings broad and triangular, the apex not lobed. (Choreütis, 
widespr., Simaðthis (=Allonónyma), cosmop., mainly tropi- 
A) CHOREUTINÆ 


131. 


132. 


133. 


134. 


135. 


136. 


137. 
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Fore wings with R, and R; stalked. . TRA an alla 
Fore wings with R4 and Rs sml, R; ending bar Cua the wing- 
V r UNE UE SO ty ean EE 132 
Hind wings with M» arising nearer M; than to AM. (Ethmia, 
cosmop. ) Noe S T RS ETHMIIDJE 
Hind wings with M. arising nearer M; than to Mi; palpi long, 
reaching or surpassing the vertex. ((Ecóphora, palæarc.; 
Depressària, widespr.; Agonópteryx, Dasfcera, BE rota). 
(See couplet 149). (DEPRESSARÌIDÆ). 
Most ECOPHÓRIDÆ 
Hind wings with M; and M; stalked; antennæ extending forward 
in repose. (Plutélla (P. maeulipénnis (=eruciferarum), Dia- 
mond-back cabbage moth), cosmop.). (See conplet 128). 
PLUTÉLLIDÆ 
Hind wings with M; and M separate. (Yponometita, widespr.; 
Atteva, tropicopol.; Orthotælia, palæarc.; Uródus). (AT- 
TÉV IDE, based on pupal characters only, H YPONÓTIDÆ, 
misprint, IJYPSELÓPHIIDÆ, HYPONO MEUTIDE, OR- 


THOTELUDA) . ........... YPONOMEŬTIDÆ 
Fore wings without Edd al A a Ta 135 
reka skjatidiseal cell formed e REE SENERE 136 


Hind tibiæ heavily spined; tarsi spinose at apex of joints; fore 
and hind wings linear, with three or four unbranched veins only; 
middle or hind legs commonly displayed when at rest. (See 
CON P EDI mU EE HELIODÍNIDÆ, part 

Hind tibiæ hairy; fore wings lanceolate, with seven veins reach- 
ing the margin. (Coptodísca, “ Shield-bearers ”). (See coup- 
lei Re. c e ae Some HELIOZÉLIDÆ, part 

Hind wings lanceolate, sometimes very small, at least one-sixth 
as wide as long, with the R-stem axial, widely separated from 
SON ves LE „137 

Blind x wings "i the [SESS eed Soo with Æ ai the 
base, or lost; or wing lincar and the veins crowded or much re- 


duced, the R-stem not prominently axial................- 140 
Hind wings without discal cell, Cu-stem often simple; palpi 
droopine cone ds cc pq 138 


Hind wings usually lanceolate, with a discal cell, the Cu-stem at 
least two-branched; fore wings with R; arising before the middle 
of the cell; palpi usually upturned beyond the middle of the 
front, often strongly divergent. (Fig. 425). (Elachista, cos- 
mop.; Cycnòdia, Aphelosètia, Chrysopelèia, nearc.; Per- 
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íttia, palmare). (APHELOSETIIDE, CYCNODIIDA, 
CHRYSOPELEIIDÆ) . UND ELACHÍSTIDÆ 
138. Hind wings with an oblique bandi fa ihe R-stem to the costa 
near the middle of the wing, and sometimes another nearer the 

tip. (Tinágma, nearc.; Douglasia, palæarc.). 
DOUGLASIIDE 
Hind wings with R-stem not sending a branch to the costa near 
the middle of the wing-length, but sometimes with a branch 
near the tip 139 











Figs. 424-430. Lepidoptera 


424. Seythris, wings (Walsingham) Seythrididæ. 
425. Elachista, wings (Spuler) Elachistide. 

426. Coleophora, wings (Forbes) Coleophoride. 
427. Coptotriche, wings (Walsingham) Tischeriidæ. 
428. Mompha, wings (Busck) Cosmoptervgidæ. 
429. Antispila, wings (Spuler) Heliozelida. 

430. Holcocera, wings (Forbes) Blastobasidæ. 


139. Discal cell two-thirds the wing-length, lanceolate; hind tibiæ 
hairy. (Fig. 429). (Antispila, Heliozéla, widespr.). (See 
couplet 135) . esses. Most HELIOZELIDE 

Diseal cell ræðis aluss w dhe end of the wing, its posterior 
edge straight, the branches of R, M and Cu SEY short; hind 
tibiæ with a row of strong bristles. (Some species of Phyllo- 
enistis). (See couplet 106)............ PHYLLOCNÍSTIDÆ 

140. Accessory cell unusually large, extending halfway to the base of 

the wing and hind wing without closed cell and with reduced 
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venation; hind tibi: very hairy; antennæ long, those of the male 

heavily ciliate; vertex often with a large loose semi-erectile 

tuft. (Fig. 427). (Tischéria, widespr. (T. malifoliélla, Apple 

lene) oaeoeodonocsooboustenconodbno TISCHERIIDÆ 

Accessory cell smaller, or more often absent (if long, hind wing 

with closed cell and complete venation); otherwise of different 

(SD gr ara a eee 141 

141. Hind tarsi with more or less distinct groups of bristles near the 

ends of the several joints, the hind tibia: smooth-scaled or with 

stiff bristles; middle or hind legs displayed when in resting 

position, either raised or held out sideways. (Heliodines, 

holare., austr.; Schreckensteinia, holarc.; Pancàlia, Au- 

gásma, palæarc.;Strathmópoda,indoaustr., ethiop., palzare. ; 

Idioglóssa, Eucleménsia). (TIN ÆGERIIDÆ). 

Most HELIODINIDE 

Hind tarsi without evident groups of bristles.............. 142 

142. Fore wings with four veins or less, either free or stalked, extend- 

ing from the cell to the costa, and five or six from the cell to 

the inner margin, the last branch of R ending beyond the tip of 

the wing; hind w ue with R and M usually widely separated 

at the margin . Un "not .143 

Fore wings w wh fee veins S in ds ES t the eset. 

or with only three or four to the inner margin, the last branch of 

R ending before the tip of the wing (Guan Epimarptidæ). .145 

143. Fore wings with Ri arising beyond the middle of the cell, about 

as long as Re. (Fig. 424). (Scýthris (=Butàlis), cosmop.; 
Paralogístis, ethiop.). (SCÝTHRIDÆ, BUTÁLIDÆ). 


SCYTHRÍDIDÆ 
Fore wings with R, arising before the middle of the cell, longer 
RS 1 5 A eo UR 144 


144. Hind tibiæ stiffly bristled, normally in tufts at the spurs; hind 
wings with M, and My separate. (Eperménia (=Chauliddus), 
widespr.; Acanthédra, nearc.; Catapléctica, palæarc.). 

i EPERMENĪIDÆ 

Hind tibiæ with long loose hair; palpi small and drooping; hind 
wings with M, and M, ed or long-stalked. (Argyrésthia 
(A. peer Apple fruit-miner), widespr.; Zelléria, cosmop.; 
Hofmánnia) ree eee ARGYRESTHIIDJE 

145. Fore wings with the discal cell set obliquely, the end distinctly 
closer to the hind margin than to the costa, Cus very short and 
usually extending directly back to the margin............. 146 


146. 


147. 


148. 
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Forewings with the discal cell axial and central, Cus normally longer 
and continuing parallel with the medial veins, rarely obsolete, 148 
Fore wings with blunt diseal cell, R; arising from the middle of 
the wing, veins Rə to Cu arising from the end of the discal cell, 
with a long stigmal thickening between the costa and R,; hind 
wings with Se and R normally fused for a short distance near 
the base; antennæ with a heavy pecten on the basal joint. 
(Fig. 480). Mainly tropical species. (Blastóbasis, widespr.; 
Auximóbasis, Am.; Dryopéria, Holcócera, Pigritia, Valen- 
tinia). (See couplet 105).......... Most BLASTOBÁSIDÆ 
Fore wings without stigma, Rs arising distinctly before the end 
of the discal cell; hind wings with R not fused with Se, some- 
tmesvestirial (Pir 126) A FT VTV 147 
Front tibiæ slender, with the epiphysis small and apical or want- 
ing, the hind tibiæ with the upper spurs above the middle; 
antennæ porrect in repose. (Fig. 426). (Coleóphora (= Hap- 
loptilia) cosmop. (C. fictcherélla, Cigar case-bearer; C. malivor- 
élla, Pistol case-bearer); Goniodóma, Metriðtes, palæarc.). 
(EUPÍSTIDÆ, HAPLOPTILIIDA) .. COLEOPHÓRIDJE 
Front tibiæ stouter, with the epiphysis at the middle; antennæ 
turned back in repose. (Batráchedra, Blastodácna, Pyro- 
dérces). (See couplet 153) .... COSMOPTERYGIDZ, part 
Labial palpi with the third joint normally blunt, fusiform and 
more or less angulate with the second, the joints not curving; 
maxillary palpi porrect but not folded across the proboscis, or 
reduced, sometimes absent; A2 not forked at the base. (Aero- 
cércops, Gracilària (G. syringélla, Lilac leaf-miner); Litho- 
collétis (= Phyllonorücler) (Leaf blotch-miners); Marmara, (M. 
pomonélla, Apple-skin miner); Paréctopa; Parórnix, Órnix). 
(EUCÉSTIDÆ, LITIOCOLLÉTIDA, PHYLLORYCTÉR- 
JUD DER Qe NDS a M GRACILARIIDE 
Labial palpi with the third joint long, tapering, pointed, the 
second joint curving up; maxillary palpi small, but of folded 
type, curving over the base of the proboscis; A2 commonly 
fovinedat the base FS semen eater `` FFT 149 


. Both wingsavith Al preserved at the margin and A2 forked at the 


base; basal joint of the antennz with a strong pecten of bristles. 
(Borkhausénia, Endrosis). (See couplet 132). 

GGCOPHÓRIDÆ, part 

Hind wings and usually also the fore wings lacking Al; antennæ 

ottenwathouta pc: oe. e 150 


150. 


154. 
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Fore wings with no veins emerging from the end of the discal cell 
between the continuations of the R and Cu + M stems. (Hélice, 
Theisoa). (See couplet 126) ........ GELECHIIDA, part 

The oblique end of the discal cell of the fore wings emitting 
several veins between the R and Cu stems................ 151 


. Labial palpi with appressed scales, the second joint with a pro- 


jecting pencil of scales above; antennæ with the basal joint 
elongate, a notch near the base of the stalk covered by an 
oblique tooth beneath it; hind tibiæ rough-haired above; fore 
wings with Rs ending beyond the wing-tip. (Epimárptis, 


Tne) Ba eT oes LO EPIMÁRPTIDÆ 
Labial palpi without dorsal tuft; base of antennæ not toothed; 
lk ending before wing ves EC EU LL ms 152 


. Hind wings elongate-ovate or ovate-lanceolate with the costal 


margin simple, regularly arched. Hawaiian. (Hyposmócoma, 
Diplósara, Aphthonétus). (DI PLOSÁRID.E). 

HYPOSMOCÓMIDÆ 

Hind wings lanceolate or linear, at most with a slightly devel- 

oped costal lobe toward the base, accentuated bv a tuft of stiff 

scales beyond which the costa 1s straight or slightly concave, 

ile apo (says ante on e ee snara TET 153 


. Hind w ings with reduced neuration, R, M and Cu apparently 


simple veins, no crossveins, subcosta very short, frenulum 
simple; labial palpi strongly flattened and rather rough-scaled 
on anterior edge throughout. Austromalayan. (Agonóxena, 
Hæmólytis). (See couplet 116)........ AGONOXENIDE 
Hind wings, except when linear, with several branches of Cu 
and M and the crossvein preserved, frenulum usually mul- 
tiple; palpi with the second joint smooth or tufted below. 
(Fig. 428). A large cosmopolitan group. (Cosmópteryx, Chry- 
soclísta, Homalédra, Synallágma, Wálshia, Stagmató- 
phora, Lavérna, Lophóptilus, Mómpha, Periméde, Psacá- 
phora, Limnæcia (L. fragmitélla, Cat-tail moth)). (Compare 
couplet 147). (LAVERNIÐÆ) . Most COSMOPTERY GIDJE 
Fore wings with R five-branched, all the branches simple, un- 
forked, and arising from the discal cell; eyes strongly lashed 
in front; antennæ separated at the base by a distance greater 
than half the width of the eye, usually hooked at the tip; stout 
bodied butterflies of rapid, erratie flight; hind tibiz usually 
with a middle spur. Skippers. (HESPERIOIDEA). ..... 155 


Fore wings with some of the branches of R stalked or absent; 





437. 


Figs. 431-438. Lepidoptera 


. Antenna of skipper, apical portion (Duncan) Hesperiidæ. 
. Antenna of butterfly, apieal portion (Duncan). 
. Epargyreus, last joint of tarsus of male (Scudder): a, dorsal view; b, 


lateralview. Hesperiidz. 


. Epargyreus, side view of head (Scudder) Hesperiide. 
5. Lycæna, details of legs (Scudder): a, front leg of male with tarsal joints 


at left more enlarged; b, front leg of male with last tarsal joint at left 
more enlarged; c, middle leg of male. Lycænidæ. 


. Calephelis, details of legs (Scudder): a, tibia and tarsus of front legs 


of male, with tarsus at left more enlarged; b, tibia and tarsus of front 
leg of female, with last joint at left more enlarged; c, tibia and tarsus 
of middle leg of male. 

Euphydryas, details of legs (Scudder): a, tibia and tarsus of front leg 
of male, with last joints of tarsus on left more enlarged; b, tibia and 
tarsus of front leg of female with last joints of tarsus below more en- 
larged; c, tibia and tarsus of middle leg of male. Nymphalidæ. 


. Megisto, details of legs (Scudder): a, tibia and tarsus of front leg of male, 


with tarsus at left more enlarged; b, tibia and tarsus of front leg of 
female, with tarsus at left more enlarged; c, tibia and tarsus of middle 
leg of male. Satyridze. 
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eyes rarely lashed; antennæ closer together, the antennal club 

never pointed and recurved at the tip (Fig. 432); hind tibiæ 

never with a middle spur. Butterflies. (PAPIL IONOI- 

IDEAE rasan 157 

155. Hind wings with the discal cell divided by the forked base of the 

media; Ms fully developed; male with frenulum. Australian. 

(Euschémon). (See couplet 15). 

Females of EUSCHEM ÓNIDJE 

Hind wings with the base of the media wanting and M, more or 

less mi often wanting. ..... a. .156 

156. Head much narrower than ima S ASR man Club lbs ge, 

not drawn out at the tip nor recurved; wing expanse 40 mm. 

or more; fore wings with Ms nearer to M; than to My; palpi 
porrect. Giant skippers. (Megathymus, N. Am.). 

MEGATHÝMIDÆ 

Head large; antennal club usually drawn out at the tip and with 

a distinct recurved apical crook (rarely the crook is not formed 

in some species whose small size distinguishes them from the 

Megathymidæ). (Figs. 431, 433, 434). . .HESPERIIDZE 


a. Antennal club large, and cylindrical or eylindrical-conical, usually 
reflexed before the swollen part. Mostly South and Central 
American. (Pyrrhopyge, Mysória, NE EE Jemadia, 
Apýrrothrix). (THAMYRIDIDA).... PYRRHOPYGINE 

Antenna cunno solla b 

b. Antennal club bent near the middle, ending in a long hooked or 
bent point, often as long as the swollen part; palpi stout, the 
second joint raised against the face, the third joint long, slender, 
bare and porrect; male without costal fold; discal cell of fore 
wing two-thirds as long as the wing-length, M» ending some- 
w pu closer to M, than to Mg. (fsmene, indomal.; Hasóra, 
indoaustr.; Rhopalocampa, ethiop.) . . ISMENINÆ 

Antennal club without a long hooked terminal p: ortion, and fore 
wings with discal cell less than two-thirds the wing-length. 
If the antennal club has a long hooked terminal part “and the 
discal cell is more than two-thirds the wing-length, the palpi 
Sremolsupivmcobisomstatlesin cc cn ` c 

c. Fore wings with discal cell at least two-thirds as long as the wing, 

when Sono M. arises closer to M; than to Mg. (Figs. 433, 

434). (Achlyédes, ncotrop.; Telégonus, Thymele, neotrop.; 
Eüdamus, Epargyreus, ATI mostly trop.; Urbànus (= Hes- 
pöria, = Pýrgus, auct.) widespr.; Erýnnis (= Thánaos) palæarc. 
Am.; Tagiades, Old World tropic.; Pholisðra, nearct.; Celæn- 
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orrhinus, tropicopol). (ACHLYODIDE, EUDA MIDÆ, 
PÝ RGIDÆ, TELEGONIDA, TH Y MÉLIDÆ, URBANIN A, 
HESPERIINÆ) . se... BRYNNINÆ 
Fore wings with men cell Tes than E úrs as long as wing, 
Ms arising closer to M; than to Ms; and usually with an oblique 
brownish Tan across the disk of the fore wings. Cosmo- 
politan. (Cænides, Cyclópides, ethiop.;  Ancylóxipha, 
Atryténe, Thymélicus, Am.; Ochlédes, nearc.; Hespéria 
(= Pámphila) holare.; Hálpe, indomal.; Dalla, Thràcides, 
neotrop.; Párnara, Ethiop, poo R 'CLOPÍDIDÆ, 
PAM PIHLIN AÐ GNI) a dun sur . HESPERIINÆ 


57. Front legs normal, or if d reduced in size and structure, 

with the claws toothed or bifid........... FÅ .158 

Front legs, at least in the mole. m more or 16 skar diferent 

from the other pairs, usually not used for walking, the claws of 

their tarsi, when present, never toothed or split........... 160 

158. Tarsal claws large, not toothed or bifid; anterior tibiæ with pads; 

fore wings with Cu apparently four-branched and with two or 

three anal veins; hind wings with the anal area reduced, one 

anal veil presente a 159 

Tarsal claws bifid; anterior tibiæ without pads; fore wings with 

Cu apparently three-branched and one anal vein present; 

hind wings with two anal veins: medium sized or rather small 

butterflies with broad wings, typically yellowish or white with 

blackish marginal markings. Cosmopolitan. (Ascia (= Póntia, 

Pris) (A. råpæ, Cabbage butterfly), Eürymus (=Còlias), 

Euréma, Nathàlis, Catopsilia, Zeréne, Anthócharis, 

Synchlðe (Orange-tips)). (PIÉRIDÆ).......... ASCIIDE 

159. Fore wings with radius five-branched, anal crossvein present; 

hind wings usually with a wavy margin and a tail-like prolon- 

gation; ground color of wings yellow or black; large showy 

butterflies with contrasting color pattern. (Fig. 444). Swallow- 

tails. (Iphiclides, Tröides (—Ornithóptera), Laértias, Pa- 

Dio) (EQ ADAE eee PAPILIÓNIDÆ 

Fore wings with radius four-branched, no erossvein between the 

base of the discal cell and the anal vein; medium sized butter- 

flies, ground color of wings cream-white, marked with dusky 

and usually with a red eye-spot on the hind wing; mainly alpine 
species. Parnassians. (Parnássius, holarc.). ` 

PARNASSIIDÆ 

160. Front legs much reduced in size in both sexes and without tarsal 
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claws, folded against the thorax and not used in walking, their 
tarsi with only one joint in the male, usually with five joints in 
the female; fore wings with the radius five-branched. (Fig. 
437), (WMP HÁLIDÆ, & dto) cc e 161 
Front legs of female functional, with tarsal claws; of male more 
or less reduced, sometimes with a single claw; fore wings with 
the radius three- or four-branched. (Fig. 436)............ 167 





4 443 


Tu 
Figs. 439-144. Lepidoptera 


Caligo, wings (Stichel) Brassolidæ. 


. Caligo, tibia and tarsus of front leg of female (Stichel) Brassolidæ. 
. Caligo, tibia and tarsus of front leg of male (Stichel) Brassolidæ. 

. Danais, wings (Seudder) Danaidæ. 

. Calephelis, wings (Stiehel) Riodinide. 


Papilio, wings (Comstock) Papilionidæ. 


. Hind wings with the discal cell closed by a well developed 


VE FREE nos D r ENS 162 
Hind wings with the discal cell open, or closed by a vestigial 
Melee saa e 166 


. Front feet of female ending in a corrugated knob; fore wings with 


the subcostal vein forked at the extreme base, A3 preserved; 
antennz not scaled above; generally large butterflies with bold 
contrasting coloration; mainly tropical. (Figs. 370, 442). (See 
couplet 166). (Dánais (= 4nósia) (D. plexippus, Milkweed 


to 
e 
0n 


163. 


164. 


166. 
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butterfly), Helicönius, Acræa). (ACRÆIDÆ, EU PLA- 


IDÆ, LYMNÁDIDÆ, MANIÓLIDÆ) ........ DANAIDJE 
Front tarsi of female present, though more or less abbreviated; 
fore wings with A3 lacking. (Fig. 488).................. 163 
Fore wings elongate oval, twice as long as broad; mainly tropi- 
cale tu sede E I EUR UC TD T TTD TT 164 
Fore wings much less than twice as long as broad........... 165 


Antenne clothed with scales, at least above; front tarsi of the 
female four-jomted; wings opaque; medium sized, brightly 
colored butterflies. Almost entirely neotropical. (Apostra- 
phia, Colænis, Dióne (= Agraulis), Migonitis (= Helicònius, 
auct.); Cethósia, indomal). (PALÆOTRÓPIDÆ, HELI- 


CONTIDA RER 5 esc EUEÍDIDÆ 
Antennæ naked; wings often in great part translucent and desti- 
tute of scales. (Dircénna, Ithómia) ......... ITHOMIIDJE 


. Fore wings with some of the veins greatly swollen at the base: 


usually small butterflies, rarely rather large, feeble fliers, 
frequently of brownish colors, with yellowish eye-spots or 
ringed marks. (Fig. 438). (Megísto (=Cissia, Neonýmpha), 
Cænonýmpha, Sátyrus (—Cercyonis), Argus (—Satyródes), 
Gneis, Enódia). (AGAPETIDA)............ SATÝRIDÆ 
Fore wings with the veins not swollen at the base: large, tropical 
species with very broad wings, above with deep rich colors, 
below with eye-spots and intricate lines. (Figs. 439, 440, 441). 
en BEG Ma Brássolis, Opsíphanes). (CALIGON- 
IDA) . a BRASSÓLIDÆ 
Hind wings Em a Trga adik: depression along the anal 
edge in which the abdomen rests: large species, usually with 
brilliant metallic blue color; tropical. (Mórpho, neotrop.; 
Amathüsia, Amathuxídea, indoaustr.). (ÁRGIDÆ). 
MORPHOIDE 
Hind wings without a structure of this sort: usually moderate- 
sized species without brilliant blue coloration; many common 
brightly colored butterflies. (Figs. 437, 371). (Dryas (= Ar- 
gýnnis), Brénthis, Euptoiéta (Fritillaries); Euphýdryas 
(—Lemónias, Melitæa), Phyciódes (=Crescent-spots); Ha- 
màdryas (= Aglais, Euvanéssa, Vanéssa), Eugðnia, Junónia, 
Polygónia (=Grápta), Vanéssa (= Pyrámeis), (Angle-wings) 
Basilarchia (=Limenitis), ` Heteróchroa (Sovereigns), 
Chlorippe (=Apatira) (Emperors); Anæa (Goatweed 
butterflies). (ARGYREIDA)............. NYMPHÁLIDÆ 
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167. Palpi very long, porrect, from one-fourth to one-half as long as 
the body and thickly hairy. Snout butterflies. Cosmopolitan. 


(übibvythes sey pats) ECCE T TETTE LIBYTHEIDJE 
Palpi not elongated, of ordinary size. E AR: .168 


168. Hind wings with the costa nl cus uj one iu iude 
Se with a spur at the base, the humeral vein. (Figs. 426, 443). 
(ERYCINIDÆ, LEMONIIDÆ, RHIODÍNIDÆ, NEMEO- 
BIIDA, PLEBEJIDAE, auct.). v... 112 sa aa aa a RIODÍNIDÆ 


a. Hind wings with base of costa developed (Fig. 443); almost F 
neotropical. (Mesosémia, Riodina (=Erycina, auct.), S. Am.; 
Eurybia, Caria, Bæotis, Caléphelis, Lymnas). RIODININÆ 

Hind wings without basal vein. (Dodöna, Zémeros, indomal.; 
Abísara, indomal., ethiop.; Euselásia, nearct.; Hades, Heli- 
cöpis (= Plebéius), neotrop.; Nemedbius, Eur.; Dicalla- 
Heira inar) CE oo aða vð or . NEMEOBIINE 

Hind wings with the costa not thickened at de base and without 
the humeral vein; fore wings with M; almost always arising 
from the anterior angle of the discal cell: generally small, deli- 
cate species, the antennæ ringed with white; often brightly 
colored and with very slender tail-like appendages on the hind 
wings. Widespread. (Strymon (=Thécla), Atlides, Inci- 
salia, Mitoüra (Hair-streaks); Lyc®na (= Heddes, Chrysó- 
phanus), Tharsàlea (Coppers); Evéres, Lycænópsis, Glau- 
copsyche (Blues). (C UPIDINIDE, RURÅLIDÆ). 

i LYCÆNIDÆ 

169. Head of female moth of the usual form and structure....... 170 

Head of female of abnormal form and structure, resembling that 
of the caterpillar. (See couplet 42). 
Females of some HETEROGÝNIDÆ 

170. Moth developing in and frequently never leaving a sack or case 
constructed by the larva and carried about by the latter during 
growth. (See couplets 26, 40, 42). Females of PSÝCHIDÆ, 

TALJEPORIIDJE and some HETEROGÝNIDÆ 
Moth not developing in such.a sack constructed by the larva, the 


latter entirely free-living ....... movere cs. 171 

171. Body scaly or hairy; or if w aaike without Si M es 172 
Body densely woolly; ocelli present. (Trichiosöma). (See 
COUPEE OE Females of some ARCTÌIDÆ 

172. Palpi usually long and extended forward.................. 173 


Palpi short, almost concealed. (See couplet 124). , 
Females of some TORTRICIDJE 
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173. Body stout, densely woolly, with short legs. (See couplet 85). 
Females of some LY MANTRIIDJE 

Body slender, hairy or scaly, with relatively long legs. (See 
cops Females of a few GEOMETROIDEA 


Lepidoptera, Larvæ 


The key given below follows closely that used by Forbes in his 
Lepidoptera of New York state, which is based on the system elab- 
orated by Fracker. It includes the more important families as they 
may be distinguished on the basis of those genera whose larvæ have 
been carefully and systematically studied. Wherever possible other 
families have been added, but at present a knowledge of even the 
European and North American forms is so incomplete that the present 
key must be used only as a guide in identification, and must in no way 
be relied upon as presenting characters of definite and final accuracy. 
Many families are necessarily omitted. 


l. "Thoracic legs present, formed of distinctly ehitinized segments; 
abdominal prolegs usually present or indicated by crochets. . .2 
Thoracie legs wanting or reduced to fleshy swellings without chit- 


inized segments; prolegs frequently vestigial or absent......7 
2. Body segments bearing sete, stiff hairs, or spines, arising from 
small tubercles or plates . .. ..... ð 


Body setæ absent, replaced Tos ns Ge ss, T i in 
pairs; body slug-like, polygonal in cross section. 

MICROPTERÝGIDÆ 

3. Prolegs vestigial or absent, entirely without crochets.......... 4 

Prolegs present, or at least indicated by crochets which may be 

reduced but never entirely absent.......0..0..0. 0... 0. 14 

4. Front not extending upwards to the vertex, except in cases where 

Ae vertes OIS NVE NAICON ES t CET EET T LLL 5 

Front extending upwards to the vertex; small species, the larvæ 

living in portable cases from which they protrude the anterior 

part of the body to feed externally or eat into the tissues of 

leaves, fruits, etc. Case-bearers......... COLEOPHÓRIDÆ 

5. Head free, exposed in front of the thorax; body segments sepa- 

rated by strong incisures; only the primary body setæ present, 

these usuallyddistin et Er 6 

Head concealed within the prothorax which bears a slit below 

through which the mouthparts are protruded for feeding; body 

almost always with spines or secondary hair, the primary setæ 
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obsolete; body with obscure incisures, but usually with pits. 
Slrsstegpillarsk SEEREN aaa EUCLEIDÆ 
6. Setæ iv. and v. distant on the abdominal segments (Fig. 51); pro- 
legs present, but without hooks; living in the pods of Yucca. 
Tegeticula of the PRODÓXIDÆ 
Setæ iv. and v. adjacent (Fig. 446); prolegs absent. 
A few GELECHIIDÆ 


nM AUR 
450 





TOR 


452 


Figs.445-452. Lepidoptera, Larve 


445. Adela, setal map of third abdominal segment (Forbes) Adelidæ. 

446. Dichomerus, setal map of sixth abdominal segment (Forbes) Gelechi- 
idæ. 

447. Dichomerus, setal map of prothorax (Forbes) Gelechiidæ. 

448. Dicymolomia, setal map of third abdominal segment (Forbes). 

449. Sthenopis, setal map of prothorax (Fracker). 

450. Biordinal or double-rowed arrangement of erotchets on abdominal proleg 
(Forbes). 

451. Uniordinal or single-rowed arrangement of crochets on abdominal proleg 
(Forbes). 

452. Triordinal or triple-rowed arrangement of erochets of abdominal proleg 
(Forbes). 


7. Body fusiform, thickest at the middle; head small, the front reach- 
ing only about two-thirds of the way to the vertex, closed above 
and separated from the vertex by the epicrania; living in the 
pods of Yucca. (Prodóxus) ................ PRODOXIDE 

Body cylindrical or flattened; if somewhat fusiform, the front 
extends upwardsito tlhe vertes e ne er ere TT -- 8 

8. Head with two ocelli on each side, or with one large one or with the 

ocelli obsolete Te M LM Ea 9 
Head with six small ocelli on each side.........00000. 000... 18 
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9. 


10. 


Jb: 


12: 


13. 


14. 


15. 


16. 
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Two ocelli on each side of the head; front not extending to the ver- 
tex; larve leaf-miners, forming blotch mines.. HELIOZÉLIDJE 
One large ocellus on each side of head or ocelli obsolete........10 
Front triangular, the ocellus frontal; Jarva making a large blotch 
mine from which it drops to spin a cocoon in the ground. 
ERIOCRANIIDJE 
Front quadrangular; ocellus lateral in position............... 11 
Front narrowed behind, wider in front; body cylindrical; prolegs, 
if present, vestigial and borne on the second to seventh ab- 
dominal segments . MTS RAT all 
Front widest behind; had willy dynd oe klass, if presant, 
borne on the third to fifth segments of abdomen. See couplet 
i s ....... GRACILARIIDÆ 
Body uo say pan, A five times as long as thick; 
prolegs usually present; larvæ mining in leaves, bark or fruits, 
or forming galls in twigs or petioles ...... NEPTICÜLIDZE 
Body very slender, about ten times as long as thick; prolegs ab- 
sent; larvæ mining near the surface of the stems of herbaceous 
or other plants ......... .......-.. OPOSTÉGIDÆ 
Vestigial prolegs, bearing lo present on the third to sixth 
abdominal dpa jm æ mining in leaves, usually making 
a blotch mine. að due „TISCHERIIDÆ 
Abdomen w te ui Meo on rds ES SIÐ: larvæ leaf miners, 
at least in the early stages, the older larvæ sometimes spinning 
a shelter on the surface of the leaf... ..... GRACILARIIDE 
Body without secondary or tufted sete; tubercle vi. with a single 
seta; vil. with at most three sets, unless the proleg has a multi- 
serial circle of hooks when it may bear four setæ........... 15 
Body bearing tufted or secondary hairs; at least two setæ on 
tubercle vi. on the sixth abdominal segment, or with addi- 
tonal set on the p0 MEUM 52 
Sixth abdominal segment bearing prolegs, although prolegs may 
be absent on the more anterior segments. . Mes .16 
Sixth abdominal segment without prolegs. ce copies 13). 
GRACILARIIDÆ 
Hooks (crochets) of the prolegs arranged in a circle or ellipse, 
which may be incomplete, or in transverse band............ 17 
Crochets forming a single band, sometimes with a few vestigial 
ones in addition. ....... inocente 16 


. Prespiracular wart of dne: E i saa meds 


Prespiracular wart of prothorax bearing three sete. S. 19 


18. 


19. 


IV 
u 


BRUES AND MELANDER: CLASSIFICATION OF INSECTS 248 


Hooks on prolegs uniordinal, i.e. with their tips forming a single 
line (Fig. 25); body cylindrical; tubercle vii. of mesothorax 
bearing a single seta; surface of body rough and granular. 

ORNEÓDIDÆ 

Hooks on prolegs biordinal or triordinal, ¢.e. with their tips form- 
ing two or three parallel lines (Figs. 26, 27), or uniordinal in 
larve with stout body and bisetose tubercle vii. of mesothorax. 

Chrysaugine of the PYRALÍDIDÆ 

Hooks on prolegs forming two transverse bands, rarely reduced 


toone. N. once) 
Hooks on rules decens á a a or v ellipse v EN is sometimes 
broadly interrupted............ 20 
Prolegs with the hooks ET ina single 8 ansverse row, or in two 
multiserial bands. .......... SC 221 
Prolegs with the Books amaga in a silk jenseits 
series > cn rcr EMPIRE Dee 22 


. Prolegs represented by one uniserial band of very small hooks, 


the prolegs practically absent; leaf-miners or case-bearers. 
INCURVARIIDJE 
Prolegs with many, short, vestigial hooks arranged in two trans- 
verse inultiserial bands (Fig. 458); case-bearers living in a 
portable lenticular case made of a piece of leaf... ADELIDE 


. Sete iv. and v. of abdomen remote; young larvæ living in ser- 


pentine mines in leaves, later feeding externally. - 
Bucculatrix of the LT YONETIIDZE 


Sete iv. and v. of abdomen adjacent (Fig. 448). ............. 25 

. Hooks on the anal prolegs disposed in two groups; habits various. 
GELECHIIDÆ 

Hooks on the anal prolegs in a single series. ................. 24 


. Front long, extending upwards at least two-thirds of the way to 


the vertex . ae WW D) 


Front short E bem IM des way ate e SONIS 
Cossula of the CÓSSIDÆ 


. Spiracles elliptical, normal imsize, those of the eighth abdominal 


seginent placed higher up than the others; body white, without 
markings; boring in woody, or more rarely in the stems of 
herbaceonsiplant PANT ÆGERIIDÆ 
Spiracles very small, circular, the last pair about in line with the 
others; larvæ usually living in portable cases and feeding ex- 
ternally or sometimes mining, but never boring into the stems 
GN ONIS RR COLEOPHÓRIDJE 
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“a 


26. Setæ iv. and v. on abdomen remote, or very rarely absent in 


Minute SPECIES ae . Tm 99.2 EE 27 

Setæ iv. and v. adjacent, often on a common tubercle; no small 
hooks at the base of the principal series on the prolegs....... 32 

27. Hooks on prolegs arranged in a single, complete ellipse........ 28 
Hooks on prolegs forming an incomplete ellipse, or with additional 
minute series at the base of the large ones. ................ 30 








Figs. 453-458. Lepidoptera, Larve 


453. Scardia, setal map of third abdominal segment (Forbes) Tineidz. 

454, Acrolophus, setal map of mesothorax (Fracker) Acrolophidæ. 

455. Acrolophus, setal map of prothorax (Fraeker) Acrolophidæ. 

456. Carposina, setal map of first abdominal segment (Forbes) Carposinidz. 

457. Carposina, setal map of eighth abdominal segment (Forbes) Carposin- 
idx. 

458. Adela, arrangement of crochets on proleg (Forbes) Adelidæ. 


28. Setæ of prespiracular group on prothorax about as far from the 
spiracle as from one another; seta 1. of abdomen placed at a 


higlicelcvel hona ee 0 eee es LYONETIIDÆ 
Setæ of prespiracular group on prothorax about twice as far from 
the spiracle as from one another. (Fig. 449)............... 29 


29. Seta i. of abdomen much lower than ii. (Fig. 453); larvæ generally 
case-bearers; the case usually ending in a triangular valve, more 
rarely lenticular; often living on animal matter, fungi, etc. 

TINËIDÆ 


Seta i. of abdomen not lower than ii.; habits varied. 7 
HELIODINIDZE 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
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Meso- and metathorax with setæ i.a and i.b close together (Fig. 
454); abdomen with seta iv. below the level of the spiracle. .31 
Meso- and metathorax with seta i.a in front of i.b and well sepa- 
rated from it; larvæ boring in woody plants, commonly in the 


HOT cic ans A „HEPIÁLIDÆ 
Prothorax with seta beta at a higher level than alpha (Fig. 455). 
ACROLOPHIDÆ 


Prothorax with seta beta at a lower level than alpha. The Plu- 
tellidæ, Argyresthesiidæ and Acrolepiide will also run out here. 
Families related to the YPONOMEUTIDÆ 
Last pair of spiracles placed very high up, nearer to the mid- 
dorsal line than setæ 1. of the anterior abdominal segments; 
larvæ internal feeders in the fruits of various plants. (Figs. 
456, 457) . I x. . GARPOSÍNIDÆ 
Last pair of Sr aad cue dosm i in vk sss position.33 
Mesothorax with two setæ on tubercle vii., above base of leg. 34 
Mesothorax with only a single seta on tubercle vii. (Fig. 549); 
seta ii. on ninth abdominal segment placed higher up than 1. 
(Er 25463) pP EE a ee sess sins ic ace ae, apo rae ce 36 
Prothoracic spiracle higher than wide, 7.e. with its longer axis 
vertical; seta i. of ninth abdominal segment placed higher up 
than ii.; larvee boring in the tissues of plants, or leaf-rollers. 
THYRÍDIDÆ 
Prothoracic spiracle with its longer axis horizontal; larvæ living 
in a portable case, from the anterior end of which they protrude 
the anterior end of the body when feeding................. 35 
Thoracic legs with the last two segments stout; seta i. on abdomi- 
nal segments below the level of seta ii. (Fig. 460). . PS YCHIDÆ 
Thoracic legs with the last two segments very slender; seta i. 
on abdominal segments above the level of seta ii. (as in Fig. 
JOD a N erate TALÆPORIIDÆ 
Setæ ii. of ninth segment nearer together across the dorsum than 
these setze are on the preceding segments, frequently on the 
Same At rM PN EU TIN ces 37 
These setze as far apart across the dorsum on the ninth segment 
as on any of the preceding segments, very d on the same 
plate" S .98 
Setæ iv. and v. on Sana Jal E easi (ie same ees (Fig. 
461); prolegs with the hooks forming a uniordinal row (Fig. 
451); larvæ boring in herbaceous plants or feeding in the seeds. 
PHALONIIDÆ 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 
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Setæ iv. and v. on abdomen not at the same level, a line connect- 
ing them diagonal or vertical; hooks on prolegs usually multi- 
ordinal (Fig. 452). (Including the Olethreutidæ and several 


ótlerrelacdan sooccocococtocoose TORTRÍCIDÆ 
Coxæ of the metathoracic a = by less than twice their 
own width. . FØR nm „39 


Coxæ of the ts Jana m separ xit D» t ice S own w widne 
prolegs small; small species; larvæ with varied habits, mining 
in leaves, boring in stems, rolling leaves or feeding in seeds. 

COSMOPTERÝGIDÆ 

Setæ 1. and ii. on abdomen widely separated................. 40 

Setæ i. and ii. on abdomen close together. (See couplet 29). 

HELIODINIDÆ, part 

Front short, not extending more than half way to the vertex, 
msuraliveuuelslessitapshal ien v MINIME 41 

Front longer, extending almost or fully two-thirds of the distance 
to the vertex, narrowly pointed above; small species with uni- 
ordinal or biordinal hooks on the prolegs. ......... .43 

Species boring in plants, usually in wood; setze iv. mis v. E 
on separate tubercles on the ninth abdominal segment; body 
whiles. E ooo RU EL Uu E a 42 

Leaf feeders; setze iv. and v. together on the same tubercle on the 
ninth abdominal segment;body brightly colored. STENÓMIDÆ 

Sets ii. of the ninth abdominal segment placed on a common 
dorsal plate; adfrontal plates short, not attaining the vertex. 

ZEUZERIDE 

Setæ ii. of the ninth abdominal segment on separate tubercles on 
each side of the mid-dorsal line adfrontal plates attaining 
the slightly cleft vertex . : Jom. . COSSIDA 

Hooks of prolegs biordinal, i.c. „of R nein, her tips forming 
two parallel limes (Fig. 450) PME 44 

Hooks of prolegs uniordinal, all of the same length with their tips 
forming one continuous NINE, N c P 45 

Ocelli irregularly arranged, three of them closer together in a 
group (Fig. 464); larvæ usually webbing or rolling leaves. 


(ECOPH ÓRIDJE 
Ocelli evenly spaced in a single group on each side of the head; 
habits various. GELECHIIDÆ 


Seta iii. on the eighth segment of the abdomen usually placed above 
and behind the spiracle; habits varied, often scavengers, feeding 
in nuts, or predaceous on scale insects. .... BLASTOBASIDZE 


46. 


47. 





459. 
460. 


461. 
462. 
463. 
464. 


48. 


49, 
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Seta iil. on eighth segment of abdomen usually placed just above 
or slightly before the spiracle; larvæ leaf-rollers or feeding 


generally on lóliage .1312.232.0s T GLYPHIPTERÝGIDÆ 
Prespiracular wart of prothorax bearing three setæ........... 47 
Prespiracular wart of prothorax bearing two setæ............48 


Setæ iv. and v. of abdomen remote, or if approximate the setze 
beta of the two sides of the body much closer together than the 
setæ alpha of the two sides of the body on the prothorax (Fig. 
462); prolegs long and slender. (See couplet 31). 

YPONOMEÜTIDÆ 





Figs. 459-464. Lepidoptera, Larvæ 


Phalonia, setal map of mesothorax (Forbes) Phaloniidæ. 

Thyridopteryx, setal map of fourth abdominal segment (Forbes) 
Psychidæ. 

Phalonia, setal map of third abdominal segment (Forbes) Phaloniidæ. 

Argyresthesia, setal map of prothorax (Forbes) Yponomeutidæ. 

Phalonia, setal map of ninth abdominal segment (Forbes) Phaloniidæ. 

Depressaria, arrangement of larval ocelli (Forbes) Œcophoridæ. 


Set: iv. and v. of abdomen placed close together; beta about as 


far apart as alpha; prolegs usually short. ....... ETHMIIDJE 
Tubercle vii. on meso- and metathorax with two setæ........A9 
Tubercle vii. on meso- and metathorax with a single seta. ..... 51 


Body setæ minute, the tubercles placed in obscure rings; head 
unusually wide; prolegs reduced; larvæ forming nests in loosely 
rolled leaves ....... m. . THYATIRIDZE 

Body setz heavy, ask dkess E on conspicuous tu- 
bereles sS a F SERERE oss 50 
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50. 


5l. 


52. 


53. 


54. 


55. 


56. 


57. 
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Tubercle iii. of abdomen bearing two sete; larvæ usually feeding 
onmlichensae mente ve = cete agers ore petet ete ete ege LITHOSIIDZE 
Tubercle iii. of abdomen with a single seta. (Sce couplet 69). 
Utetheisa of the ARCTIIDE 
Body usually with enlarged contrasting tubercles; eighth ab- 
dominal segment with a conspicuous hump; banded or spotted 
with black; larvæ feeding externally on foliage. AGARÍSTIDÆ 
Body not as above; usually dully colored and not with conspicu- 
ous transverse bands of black; usually external feeders on the 
leaves of plants, sometimes boring into fruits, or cutworms. 
NOCTÜIDJE 
Less than four pairs of ventral prolegs or with the first pair greatly 
reduced: = FF. 53 
Four pairs of ventral prolegs bearing hooks, and sometimes with 
additional ones not bearing hooks. ..........-...-.+.-0005 54 
Body hairs tufted; hooks on prolegs uniordinal (Fig. 25); three 
pairs of ventral prolegs; larvæ feeding externally on foliage. 
NÓLIDÆ 
With only a few accessory hairs or sometimes with fine secondary 
hair; usually oniy one pair of ventral prolegs (on the sixth ab- 
dominal segment) in addition to the anal pair (on the eighth 
segment). Including also most of the families of Geometroidea. 


GEOMÉTRIDÆ 
Four pairs abdominal prolegs; anal prolegs sometimes reduced or 
absent, 55 


Four pairs of abdominal prolegs on segments three to six and in 
addition a pair without hooks on segments two and seven; 
body bearing stinging hairs mixed with tufts of dense, soft hair. 

MEGALOPÝGIDÆ 

Anal prolegs entirely absent; body with secondary hair below, but 
none above except on the few enlarged tubercles. DREPÁNIDÆ 

Anal prolegs present as a pair of large tubercles, or flagella at least 


nornuallssüullsdesclopedee m MM 56 
Hooks on the prolegs uniordinal, all of equal length, their tips 
forming a single continuous line (Fig. 451)................57 
Hooks on the prolegs biordinal or triordinal, of two or three 
lengths, their tips forming two or three parallel lines. .. .. .. . 71 
Setigerous tubercles vestigial or absent, or obscured by secondary 
halls eese er Ae eae ee ` 58 


At least tubercle vi. many haired and distinct; secondary hairs 
sparse or absent above the prolegs...................-.-: 65 


58. 


9t 


60. 


61. 


63. 


64. 


65. 


66. 


GE 
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Anal plate bifurcated; head roughly papillose; third ocellus very 
NRT Seere TA r RER SATYRIDÆ 
Anal plate simple; head smoother; third ocellus rarely much en- 
ar S OM MS 59 
Body caterpillar-like in form; vegetarian species, not parasitic on 
OLA SN a a a a a 60 
Body hemispherical, with a complete circle of uniordinal hooks; 
living as external parasites of Homoptera (Jassidæ and Ful- 
porem) m. aa a R EPIPYRÓPIDÆ 
Spiracles small, circular; ventral prolegs slender, more or less 
petiolate, with expanded walking surface; usually leaf-rollers, 
more rarely boring in the stems of plants. .P TEROPHÓRIDÆ 


Spiracles elliptical, larger; ventral prolegs short. ............. 61 
Body bearing dense secondary setz?......... eese 62 
Secondary sete very sparse or absent above the prolegs; with 

simple sete or a few accessory OneS...............-...---- 63 


. Notch of labrum deep, with parallel sides; anal prolegs as well devel- 


oped as the ventral ones. (See couplet 51). A few NOCTUIDAE 
Notch of labrum acute, with convergent sides; anal prolegs much 
reduced, not functional; body often with spines, long fleshy 
tubercles or humps, frequently brightly colored. 
NOTODÓNTIDÆ 
Tubercle iv. much lower on the seventh abdominal segment than 
on the other segments; anal prolegs more or less reduced or 
modined iorra a aea MMC LEE e n ese eser 64 
Tubercle iv. at about the same level on abdominal segments six, 
seven and eight. (See couplet 65)..A few LYMANTRIIDJE 
Since emus E TONNERRE DIÖPTIDÆ 
Skin smooth, not shagreened. (See couplet 62). NOTODÓNTIDÆ 
Sixth and seventh abdominal segments bearing eversible glands 
in the middle above; body hairy, usually with conspicuous 
tufts of brightly colored hairs; feeding externally on foliage. 


LYMANTRIIDÆ 

INoldorsalleversibleislamdss FFF l TN 66 

Spiraclessmalkcre aÍ STR MEE M 67 

Spiracles of the usual size, elliptical......................... 68 
Ventral prolegs short, with a straight band of heavy hooks. 

PYROMÓRPHIDÆ 


Ventral prolegs slender, more or less petiolate, with expanded 
walking surface sometimes kearing a circle of hooks. (See 
couplet: GO) Se eN PTEROPHORIDÆ 
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68. 


69. 


70. 


76. 
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Mesothorax with two or three setigerous tubercles above the level 
Ole theyspirdcles |. faa cnc cele. t. 69 
Mesothorax with only one such tubercle above the level of the 
spiracles; externally feeding species, commonly on grasses and 
low plants, also some on lichens ........EUCHROMIIDÆ 
Tubercle, or seta iv. placed much lower on the seventh abdominal 
segment than on the sixth or eighth segment, or absent...... 70 
Tubercle, or seta iv. placed at the same level on the seventh as 
on the adjacent abdominal segments; body clothed with dense 
clusters of hairs and often with long, brightly colored tufts; 
feeders on a great variety of plants ............ ARCTIIDJE 
Hooks on prolegs of even length, or gradually decreasing in size 
toward the ends of the row. (See couplet 51). 
A few NOCTÜIDÆ 
Hooks on prolegs abruptly decreasing in size toward each end of 
the row; feeding externally on leaves, often brightly colored. 


PERICÓPIDÆ 
. Body without noticeable accessory or secondary hair; with not 
more than eight hairs on the prolegs.........1...2 sss na aaa 72 
Body with numerous secondary setæ, at least on the prolegs; anal 
prolezs wellidevelopedit.: rana aa o eR Ui 
. Prolegs with the hooks arr ane to form a complete circle. ..... 73 
Prolegs bearing a band of Boð on the inner side, and sometimes 
also a much weaker band on the outer side................ 75 

. súbdorsallsetælolkabdómemsmpless banan 7 


Subdorsal setæ of abdomen represented by warts; body with 
tufted hair from small warts; often webbing leaves. 
SCYTHRÍDIDÆ 
Surface of head rugose; body widest on the segments that bear 
the prolegs; larva spinning leaves together for a nest when 
young, later making a portable case of silk and pieces of leaf. 
LACOSOMATIDE 
Surface of head smooth; body widest on the first segment of the 
abdomen; larva constructing a portable case. 
Some XYLORYCTIDE 
Prespiracular wart of prothorax bearing two setæ; sete iv. and v. 
of abdomen usually distant from each other............... 76 
Prespiracular wart of prothorax bearing three setze; setze iv. and 
v. of abdomen approximate; anal prolegs well developed, with 
hooks; larva spinning a light web .............. ETHMIIDÆ 
Spiracles subequal in size. (See couplet 49)..... THYATÍRIDJE 


= 
= 


78. 


80. 


Sl. 


82. 


83. 
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First and last spiracles twice as large as the others; young cater- 
pillars living in a communal web, later feeding more or less 
exposed ec ess... EPIPLEMIDE 


/. Setw very irregular i in lx some cin times as long as the others; 


with obscure warts, at least in the earlier stages; sometimes 
proud sv tirs ede ken as e E EE EE 7 
Setæ subequal or sometimes with setæ and prominent warts and 
SINGS LU —m 79 
Labrum with a notch that extends for two-thirds of its length, 
or with the notch somewhat shallower and continued as a groove 
to the base of the labrum; body hairy, strongly depressed, often 
with slender dorsal hair tufts. 
EUPTERÓTIDÆ, APATELODINÆ 
Labrum with a shallower notch which is not continued as a groove; 
no dorsal hair-pencils; larva very hairy, with dense secondary 
hair; usually feeding on the foliage of trees, sometimes in a 
ama 0 P HE LASIOCÁMPIDJE 


. Eighth abdominal segment bearing a median horn, process, plate, 


onu Derce as coord m. 80 
Eighth abdominal segment not thus armed on the mid-dorsal 
a e 85 
Body bearing numerous branching spines or enlarged tubercles. 81 
Body not thus ornamented, at most with two pairs of small spines 
one. FEER E SEES ENES SS SÅ 
Head evenly rounded; hooks on prolegs biordinal (Fig. 26). ....82 
Head angulated or spined above, or the abdomen with several 
. mid-dorsal spines; hooks of prolegs usually triordinal. (Fig. 
ONERE CO oe Pc NYMPHÁLIDÆ 
Ninth segment of abdomen with a median dorsal spine; spines on 
body strongly unequal, armed with short nodules or short 
spinules; large and brightly colored ...... CITHERONIIDÆ 
Ninth segment of abdomen without a median dorsal spine, 
or the body spines subequal and armed with dense, long 
spes ees = 83 
Tubercles ii. n: nm ell Sai E ie vd Ege of 
the body fused into one on the dorsal line; body with bushy, 
branching spines, not brightly colored. 
SATURNIIDÆ, HEMILEUCINJE 
Tubercles ii. of ninth abdominal segment separate on each side 
of the median lme; very large, brightly colored caterpillars. 
SATURNIIDA, SATURNIINJE 


202 


84. 


$5. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 
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Abdominal segments each divided into six or eight annulets; pro- 
legs normal, not widely separated; body more or less cylindrical, 
usually with oblique stripes or bands of color. Sphinx cater- 
pillars . . ies: Ns . SPHINGIDE 

AUT emo] STØTTE wih T or "ies sies uu prolegs 
unusually widely separated; body without oblique color mark- 
ings.ællkvorms 4 me TI TIUS BOMBÝCIDÆ 

Headirounded of the usual Torni er aa CETTE. 86 

Head strongly elevated, triangular in outline. 

Lapara of the SPHINGIDÆ 

Ninth abdominal segment without a median dorsal spine...... 87 

Ninth abdominal segment bearing a small median dorsal spine. 
(See couplet 80) .......... Anisota of the CITHERONIIDÆ 

Hooks on prolegs forming an ellipse, at most narrowly inter- 
rüptede S aa 88 

Hooks on prolegs arranged in one band which is occasionally in- 
terrupted; or rarely forming two widely separated bands. ...89 

Head much larger than the prothorax which forms a narrow 
“neck "; body widest at the middle, distinctly tapering toward 
both ends; larvæ commonly forming a nest in a folded leaf or 
in several leaves webbed together. .......... HESPERIIDJE 

Head smaller than the prothorax, partially retractile; body cylin- 
drical;larvæ boring in the stems of Yucca... MEGATH ÝMIDÆ 

Band of hooks on the prolegs reduced or interrupted at the middle 
and with a narrow, spatulate, fleshy lobe arising near the inter- 
mptionsheadismallece eL 90 

Prolegs without a fleshy lobe near the middle of the band of 
hookseWe eo co use T ETLIO UE Uo HERO UOELE 91 

Head about half as wide as the body; body bearing a considerable 
amountéotisesondam dla" RIODÍNIDÆ 

Head smaller, rarely more than one-third as wide as the body; 
secondary hair less prominent; body short and broad, more or 
less slug-like, with the legs and prolegs very short. 

LYCÆNIDÆ 

Prothorax above bearing an eversible, forked scent gland; gland 

when retracted showing as a groove; body not hairy or spiny, 


but sometimes bearing fleshy filaments. .................. 9% 
Prothorax without a scent sland 93 
Setæ minute, not borne on tubercles or warts (except in the early 

STAGES ment, far n M rom PAPILIÓNIDÆ 


Setæ well developed; some warts present ...... PARNASIIDÆ 
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93. Head and body entirely without spines, high tubercles or fleshy 
filaments ee a bos ac NØGEN 94 
Spines, high tubercles or fleshy filaments well developed on the 
body; when reduced, large spines or tubercles are present on 


as GA pU E ND 97 
anal plate rounded, temur: 95 

Anal plate bifurcate at tip, bearing two distinct processes. 
SATÝRIDÆ 


95. Prolegs with only a single row of hooks, forming a curved band.96 

Prolegs with reduced hooks on the outer side in addition to the 

well developed band; head small; setæ never borne on promi- 

KA A NE LIBYTHEIDÆ 

96. Head noticeably larger than the prothorax ....NYMPHÁLIDÆ 

Head smaller than the prothorax; setæ usually borne on promi- 

LES a SJ ASCIIDE 

97. Mesothorax and sometimes several other segments bearing fleshy 
filaments; secondary sete short and confined to the prolegs. 

DANÀIDÆ 

Body wilhout fleshy filaments. Missy ess cs rome ka TT 98 

98. Body spines slender, at least twelve times as long as wide; those 

on the abdomen as long as the width of the mesothorax; each 

abdominal segment with three lateral spines but no median 

ones a Dove e. Se T ETUS EUEIDIDÆ 

Body spines, if present, not so slender; those on the abdomen 

shorter than the width of the metathorax; median spines 

usually present on the dorsum ............ NYMPHÁLIDÆ 
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ORDER DIPTERA 


(ANTLIATA, HALTERATA, HALTERIPTERA; 
H AUSTELLAT A) 

Minute to moderate-sized, rarely large (over one inch) insects, 
usually with good powers of flight: head usually vertical, freely mov- 
able; antenne variable, comprising either many similar joints or 
frequently only three, the last joint sometimes annulated, sometimes 
provided with a sensory style or arista as a phyletic adaptation of the 
original terminal joints; mouthparts suctorial, incapable of mastica- 
tion, usually constructed for lapping, sometimes for piercing; both 
prothorax and metathorax small and fused with the prominent meso- 
thorax; only the mesothoracie pair of wings developed, the veins and 
crossveins not numerous, hind wings replaced by small knobbed struc- 
tures (halteres), rarely wings vestigial or even absent; legs usually 
alike, the tarsi regularly five-jointed. Metamorphosis complete, the 
larvee wholly unlike the adults; larvæ almost always legless maggots 
or grubs, never with true jointed legs, frequently with indistinct head 
and retracted mouthparts; pup: with the appendages more or less 
adherent, the body either free or entirely encased in a seed-like capsule 
(puparium) formed of the indurated last larval moult. Food habits 
highly variable. Flies, Mosquitoes, Gnats, Midges. 


Adults 
1. Winged, i.e. wings functionally developed, the insect capable of 
Hight: Bote r 2 


Wingless, or with vestigial or abortive wings, incapable of func- 
tonne itor Tilted, (Coie, 662670 oc oa cooc ee ee cocoon eace 141 
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2. Antenne generally longer than the thorax, usually consisting of a 
flagellum of 6 to 16, rarely up to 39, nearly similar free Joints 
in addition to the two basal joints (Fig. 465a), rarely with a 
differentiated style or bristle, sometimes (e.g. Bibio, Fig. 465d; 
Simulium, Fig. 465b; Anisopus, Fig. 465e) the flagellar joints 
are crowded together; anal cell (cell Cu) widely open, rarely 
narrowed in the margin of the wing, discal cell usually absent, 
“second ” vein (R,,s) sometimes forked; calypters absent; 
palpi usually elongate, hanging downward and normally com- 
prising 4 or 5 joints; body very rarely with bristles; pleural 
suture usually extending nearly straight between root of wing 


and middle coxæ. (Suborder NEMATOCERA)............3 





465 E 
Fig. 465. Nematocerous Antenne 


A, Perrisia (Verrall) Ceeidomyiidæ; B, Simulium (Lugger) Simuliidæ; C, 
Ceroplatus (Johannsen) Ceroplatidæ; D, Bibio (Verrall) Bibionidæ; 
E, Anisopus (Verrall) Anisopodide. 


Antenne shorter, usually three-jointed, the third joint occasion- 
ally complex, with more or less distinct annulations (Fig. 
518b-e), or bearing a differentiated style (Fig. 518 f, g) or 
arista (Fig. 556), in Rhachicerine the third joint divided into 
about 25 segments (Fig. 518a); anal cell (Cu) distally narrowed 
or closed, sometimes retracted and very short, or even absent, 
discal cell usually present, “ second ” vein (Rs,3) never fur- 
cate; palpi short, one- or two-jointed, projecting forward; 
pleural suture between root of wing and middle coxæ twice 
bent at sharp angles. (Suborder BRACHYCERA). ....... 92 

3. Mesonotum with a more or less distinct V-shaped transverse 
suture beginning on each side in front of root of wings, the 
pointed middle part close to the scutellum (Fig. 472); post- 
pronotum well developed; female with a conical, generally pro- 
truding, chitinized ovipositor; male genitalia usually enlarged; 
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males dichoptie, eyes rounded, not excised at antenne; legs 
very long and slender, easily breaking from the body at the 
trochanters; costa encompassing wing, nine or more veins 
terminating in wing-margin, subcosta long, ending beyond 
middle of wing. (Superfamily TIPULOIDEA). ............ 4 
Mesonotum without such a transverse V-shaped suture, a distinct 
but interrupted suture present only in Blepharoceratidæ which 
have less than nine veins ending in the wing-margin; no discal 
celle o. M cll e. T TT 9 
4. Radius with five branches all ending in the wing-margin, subcosta 
furcate at its extremity, Sc, appearing like a crossvein ending 
in Ry; first basal cell closed at middle of wing, second basal cell 
distinetly shorter; one anal vein. (Tanydérus, neotrop.; 

Peringueyomyina, ethiop.; Protóplasa, nearc. (Fig. 466)). 
TANYDÉRIDJE 





Figs. 400-168. Tanyderidæ, Trichoceratidæ, Cylindrotomidæ 


466. Protoplasa, wing (Alexander) Tanyderidæ. 
467. Paracladura, wing (Edwards) Trichoceratidæ. 
468. Cylindrotoma, wing (Alexander) Cylindrotomide. 


Radius with only three or four branches ending in wing-margin; 
basal cells long, nearly always ending distinctly beyond middle 
of wing and coextensive or nearly so, or the second longer than 
the first; an accessory or marginal cell commonly present in 
front of the end of the first basal cell, formed by the erect or re- 
flexed shortened Re or R»43 located near the end of Ry...... 5 

5. Rs apparently simple (Fig. 467), R, in closer association with Ra 
than with Rs; two distinct anal veins reaching hind margin of 
wing; discal cell usually present at end of first basal cell; em- 
podiumypresent, pulvillíabssnt a ra 6 

R4 and Rg stalked together (Fig. 474); one distinct anal vein reach- 
ing hind margin; no discal cell formed between the branches 
of media; a longitudinal fold in the wing-membrane crossing 
anterior erossvein; ocelli absent; mesonotal suture not deep; 
empodium minute, pulvilli present. (LIRIOPEIDAE). 

PTYCHOPTÉRIDJE 


a. 
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Antenne 16-jointed; fourth vein forked as Mı and Mo; legs not 
banded. (Ptychóptera (=Liridpe) (Fig. 474), widespr.). 

PTYCHOPTERIN/E 

Antenne 20-jointed; fourth vein simple as Mi,s; legs banded 

with blaek and white. (Bittacomórpha (Fig. 475), Bittaco- 

morphélla, nearc.) .............. BITTACOMORPHINÆ 





Figs. 469-475. Tipulidæ, Limoniidæ, Ptychopteridæ 


. Limnophila, wing (Alexander) Limoniidæ. 

. Tipula, wing. Tipulidæ. 

. Dolichopeza, wing (Alexander) Limoniidæ. 

. Tipula, female. Tipulidz. 

. Tipula, profile of head, showing palpus (Alexander) Tipulide. 
. Ptychoptera, wing (Alexander) Ptychopteridæ. 

. Bittacomorpha, wing. Ptyehopteridz. 


. Two or three ocelli present; last anal vein typically short, abruptly 


curving into the anal angle; antennal segmentation indistinct 
except at base; one pair of male claspers. (Trichócera (— Pe- 
laurísta) Winter-gnats, Diazósma, Nothotrichócera, Para- 
cladüra (Fig. 476), mostly holare.; fschnothrix, Cape Horn). 


(PETAURÍSTIDÆ) eese TRICHOCERÁTIDÆ 
Ocelli absent; last anal vein not retracted; two pairs of male 
Glass de t eO ene reeset reser ELE MM 1 


Last joint of maxillary palpi lash-like, much longer than the three 
preceding together; Se ending in R, by an abrupt curvature 
of the tip but almost never also in the costa (Fig. 470); an- 
tennæ usually with 12 or 13 joints, rarely more; nasus usually 
distinct. Many species, widespread, but principally holarctic. 

TIPÜLIDJE 
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a. 


b. 
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Vein Iv absent, or else the second anal vein not more than one- 
third as long as the first anal vein; legs excessively long and 
slender. (Dolichopéza, Brachyprémna, Megistócera, Tany- 


premna) oo DOLICHOPEZINE 
Vein Rs present; second anal vein one-half as long as first anal 
vein; legs relatively shorter and stronger................... b 


. Antenne verticillate, i.e. with whorls of hairs, flagellum of male 


not pectinate. (Típula (Fig. 472), Holorüsia, Longürio, 


Nephrótoma (= Pachyrrhina))................ TIPULINJE 
Antenne not verticillate; flagellum of male antennie pectinate. 
(Ctenóphora, Xiphosüra) ............ CTENOPHORINÆ 


Last joint of palpi shorter or not much longer than the two preced- 
ing together; Sc ending in costa and usually furcate at tip, the 
lower branch connecting as Se, with Ri (Fig. 468); antennæ 
6- to 16-jointed, rarely more, usually with 14 to 16 joints. ...8 


Tibiæ spurred; two branches of radius reaching margin, due to 
the apparent fusion of Ry with R»,5, rarely Re and R; separate, 
in which case three branches of radius reach margin, Rs long, 
arising near middle of wing; larve eruciform. Principally hol- 
arctic. (Cylindrótoma (Fig. 468), Liógma, Triógma, Phal- 
acrócera; Stibadócera, oriental) ....CYLINDROTÓMIDÆ 

Four branches of radius reaching margin, if but three branches 
reach margin Ri ends in costa and R, usually arises beyond 
middle of wing. A large, cosmopolitan family. (LIMNOBIIDÆ). 


LIMONIIDE 

- Dibiretspurred! at tip.. SD 
Tibiw not Sip AI ANG DEP TCR C LU 
Antenne six- to ten-jointed. (Hexátoma, mainly European; 
Eriócera, Penthóptera) ................ HEXATOMIINJE 
MEAD WANE TORS than Wen ol s EE TERT c 


. Se» located beyond origin of Rs (if before, Ula, the wings are 


pubescent). (Limnóphila (Fig. 469), Adelphomyia, Epi- 
phrágma, Ula, Ulomórpha, widespr.) .. LIMNOPHILINA 
Se» located before origin of Rs; wings glabrous. (Pedicia, Di- 

cranóta, Rhaphidólabis, Tricyphóna, mainly nearc.). 
PEDICIINJZE 


. Radius with four branches reaching margin. (Erióptera, Cladüra, 


Gnophomyia, Helóbia, Molóphilus, Trimicra). £ 
ERIOPTERINÆ 
Radius with three branches reaching margin. ................- € 
Antenne 14-jointed; claws with teeth on lower side. (Limðnia, 
1803 (2Limnóbia. 1818), Dicranomyia, Discóbola, Gera- 
nomyia, Rhipidia) — nn neeaaonaccavopoousvn LIMONIINÆ 
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Antenne usually 16-jointed, rarely 12-jointed (Toxorhina) or 15- 
jointed (Elephantomyia); tarsal claws usually without teeth 
beneath. (Antocha, Atárba, Dieranóptycha, Rhamphidia, 
Teuchólabisey. vw. nene «SH. áu mue ANTOCHINÆ 


9. Wing membrane with a secondary venation due to creases from 
the folding of the wing in the pupa; legs long and slender; 
hygrophilous species, frequenting swift-running streams, where 
hein av line ete TM ers 10 





^^ 479 481 
Figs. 476-481. Blepharoceratidæ, Deuterophlebiidæ 


476. Deuterophlebia (Edwards) Deuterophlebiidz. 
477. Hammatorrhina, wing (Bezzi) Blepharoceratidz. 
478. Blepharocera, wing (Comstock) Blepharoceratidæ. 
479. Paltostoma, wing (Williston) Blepharoceratide. 
480. Bibiocephala (Cole) Blepharoceratide. 

481. Edwardsina, wing (Alexander) Blepharoceratide. 


10. Wings large, densely covered with fine hairs, true veins almost 
absent but an elaborate fan-like development of secondary 
folds present; antenns excessively long, six-jointed; ocelli 
and mouthparts absent. (Deuterophlébia, India (Fig. 476)). 

: DEUTEROPHLEBIIDJE 

Secondary venation forming a delicate network like spider web- 
bing, in addition to the primary veins; mesonotum with a V- 
shaped suture; ocelli and mouthparts present; eyes usually 
divided horizontally into two parts by an unfaceted stripe; 
hind coxæ broadly attached to thorax. Widespread, mainly 
holarctic and neotropical. (ASTHËNIDÆ, LIPONEU RID Æ). 
BLEPHAROCERÁTIDÆ 
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a. Wings with M; arising from middle of upper branch of cubital fork 
(ML) (Fig. 481), m-cu crossvein present and almost in transverse 
alignment with r-m crossvein and the short angulate bases of Rass 
and R,, along spur from R, projecting basal to the angulation, 
radius four-branched; front trochanters scarcely half as long as 
coxæ. (Edwardsina, neantare. (Fig. 481)). EDWARDSINÆ 

Wing with Mg free or absent, when present disconnected from the 
other veins; if m-cu crossvein is present it is not in alignment 
with the angulations of the branches of the radius, R4 without 
basal spur; front trochanters nearly as long as coxæ. eb 

b. Fourth vein bifurcate, the lower branch (Ms) diceounected ern 
the upper (M; +2); second and third veins subequal in length, 
usually arising separately from the cell; eight veins reaching 
margin. (Blepharócera (Fig. 478), Bibiocéphala (Fig. 480), 
Liponeüra, Philórus, holarc.) .... BLEPHAROCERATINE 
Fourth vein (Mi,3) Simple R: short Om absent PE EET c 

c. Labial palpi small, usually oval and pubescent, much shorter than 
basal part of labium, if somewhat longer the palpi are rigid 
and the whole labium is reduced; third vein forked, i.e. the 
second vein (Re43) short, arising from the third vein (R4, 5) 
near its tip; seven veins reaching margin................... d 

Labial palpi very long, slender, bare, usually curled outwardly; 
basal part of labium also long; maxillary palpi one-jointed: 
no macrotrichia on R5; Rs forked near tip, or simple, or absent; 
only five or six veins reaching margin. (Apistomyia, widespr.; 
Hammatorrhina (Fig. 477), Ind.; Neocurüpira, Peritheates, 
AUS) l2 e cement XR TRE TET ELE APISTOMYINÆ 

d. Hind tibiæ spurred; claws of both sexes similar; female with 
strong mandibles. (Paltóstoma (Fig. 479), Curüpira, Kel- 
loggina, Limonícola, neotrop.) ... PALTOSTOMATINÆ 

Hind tibiæ without spurs; male holoptic, claws wanting; female 
dichoptie, claws dentate, mouthparts atrophied. (Hapálothrix, 


Eutr HAPALOTRICHINÆ 

11. Costa continuing around the wing-margin, although often weaker 
alons Hind margin sa a ` ilg 

Costa disappearing beyond tip of Wing.......0000.0 0. 0000... 17 

12. At least nine veins reaching wing-margin.................... 13 
Less than nine veins terminating in the margin of the wing; often 
holoptic —— — ——— 16 

13. Wing-veins, including hind margin, very hairy or scaly (Figs. 
484, 490); body and legs hairy or scaly; ocelli absent. ...... 14 


Veins not fringed with flat scales; body and legs not scaly; sub- 
costa ending in costa at or beyond middle of wing; dichoptic; 
legstions/'andslndesv e ttt COD TET 15 
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14. Wings short and broadly ovate or pointed (Fig. 484), held sloping 





roof-like against the body when at rest, no crossveins except 
sometimes near base, Sc very short, weak, ending free, radius 
usually five-branched; tibiæ without apical spurs; second an- 
tennal joint not enlarged; small, apparently robust species 
with densely hairy body, legs and wings; uci mostly 
in warm or temperate regions. Moth-flies. ... PSYCHÓDIDJE 








Figs.482-486. Psychodidæ 


. Bruchomyia, wing (Alexander) Psychodidæ. 
. Sycorax, wing (Eaton) Psychodide. 

. Pericoma, wing. Psychodidæ. 

. Psychoda (Cole) Psychodidæ. 

. Phlebotomus, wing (Alexander) Psychodide. 


Radial sector with four branches (Figs. 482, 486). ........... b 
Radial sector with three branches, Se E and apically erect. 
(Trichomyia, Sycórax (Fig. 483))...... TRICHOMYIINJE 


Distal section of Cu; elongate, extending generally parallel to Ma, 
cell M4 about equal to cell Mg along the w Nar gin, Sc re- 
duced. (Psychóda (Fig. 485), Maruina, Pericoma (Fig. 
484), Telmatóscopus, Termitadélphus) ..PSYCHODINJE 

Distal section of Cu; short, bent toward the axilla, cell M; at wing- 
margin at least as wide as cell Cu, Se long, Scs and usually Se; 
preserved S MEE By erie eaten Bea eee ce SO LO eae c 

Radial sector pectinately four-branehed; mouthparts of female 
elongate, formed for sucking blood. A (Phlebótomus 
(Fig. 486)) . = å .PHLEBOTOMINÆ 

Radial sector dichotomously | four-branched; mouthparts not 
formed for sucking blood. (Bruchomyia (Fig. 482), Nemo- 
palpus, neotrop yl (NEMO PALPIN Æ). 

BRUCHOMYIINÆ 


a. 


d. 
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Wings longer and narrow (Fig. 490), not held sloping against the 
sides of the body, wing-margin and veins scaly, Se ending in 
costa beyond middle of wing, radius four-branched; antennæ 
of male usually feathered with long hairs; second antennal 
joint enlarged: slender species, usually with long, moderately 
hairy or scaly legs. In all regions, many species.. CULICIDJE 


Proboscis short, not fitted for piercing; wings hairy, scaled only at 
margin; mesosternum without ridge; sternopleura divided by 
transverse suture; lateral sclerite of metasternum much reduced, 
not triangular (Fig. 488). (Coréthra (=Méchlonyx), Chaó- 
borus (= = Sayomyia), Eucoréthra (= Pelorémpis). (CH AO- 
BÓRIDÆ or CHAOBORIN E) ............ CORETHRINÆ 

Proboscis much longer than head, firm, of female adapted for 
piercing; wings always fully scaled; mesosternum ridged; sterno- 
pleura not divided by transverse suture (except Uranotæniini, 
Fig. 487); lateral sclerite of metasternum forming a triangular 
piece between the bases of middle and hind coxæ........... b 

Palpi of female more than one-third as long as proboscis; abdomen 
sometimes without scales; scutellum crescent-shaped, with 
marginal bristles evenly distributed: larva without respiratory 
siphon, resting horizontally at surface of water; eggs provided 
with lateral floats. (Anópheles (Malaria mosquitoes)). 

ANOPHELINÆ 

Palpi of female less than one-third as long as proboscis; abdomen 
always scaled: larva with well developed rego tory siphon; 
eggs without lateral floats. ....... 2e 

Scutellum ev enly rounded; clypeus much broader than long; 
calypteres not ciliated; bright-scaled, day-flying, not blood- 
sucking. (Megarhinus) . "- MEGARHININÆ 

Scutellunt trilobed, with mar ginal bristles only on the lobes... .d 

Base of hind coxa in line w ith. upper margin of lateral metasternal 
sclerite which is a small triangular piece located between bases 
of middle and hind coxæ: day-fliers. (Sabéthes, Goeldia, 
Joblotia, Limàtus, Menólepis, Wyeomyia). SABETHINÆ 

Base of hind coxa distinctly below upper margin of lateral meta- 
sternal sclerite; body scales usually sparse and rarely with 
metallic colors: disease-bearing or obnoxious mosquitoes. .. ..e 

Anal vein extending well beyond fork of cubitus; wings villose; 
upper calypter usually ciliated. (Cülex (C. quinquefascidtus, 
Filaria mosquito), Aédes (A. ægypti (cálopus) (=Stego- 
myia fasciüta), Yellow-fever and Dengue-fever mosquito), 
Lützia, Ochlerótatus, Orthopodomjia, Psoróphora, Tæ- 


niorhynchus (= Mansonia), Yheobáldia (-Culiséta)). 
CULICINÆ 
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Anal vein ending opposite or before fork of cubitus; wings not 
villose; calypteres not ciliate. (Uranotænia (Fig. 487)). _ 
URANOTANIIN AG 


15. Radius with four nearly parallel curving branches (Fig. 489), 
the second vein (H3,4) strongly arched, Rs ending beyond apex 
of wing; basal cells reaching distinctly beyond middle of wing, 
coextensive; ocelli absent; joints of flagellum of antennæ in- 
distinctly separated. Few species, widespread, but mostly 
holarctic. (Dixa (Fig. 489); Microdixa, Eur.; Neodixa, N. 
Tee a A c BOE DÍXIDÆ 





Figs. 487-490. Culicidæ, Dixidæ 


487. Uranotænia, side view of thorax (Dyar and Shannon) Culicidæ. 
1, sternopleura; 2, mesepimeron; 3, merite of middle coxa; A, front 
coxa; B, middle coxa; C, hind coxa. 

488. Eucorethra, side view of thorax (Dyar and Shannon) Culieidæ. Expla- 
nation of parts same as for Vig. 487. 

489. Dixa, wing. Dixide. 

490. Culex, wing. Culicids. 


Radius with three to five branches (Fig. 492), the second vein 
ending before apex of wing; basal cells usually not extending 
beyond middle of wing, the second basal cell always shorter 
than first; ocelli well developed; antennæ S- to 18-jointed, the 
joints distinctly separated. Rare. (Hesperinus (Fig. 492); 
Cramptonomfia, western nearc.)....... HESPERÍNIDÆ 

16. Antennæ composed apparently of two thick basal joints and a 
terminal nine- or ten-jointed arista; wings with seven longi- 
tudinal veins (Fig. 493), media unbranched, both basal cells 
closed; both sexes holoptic, ocelli absent. Small, rare, wood- 
land species, occurring in Europe, North America and the 
Canary Islands. (Thaumálea (=Orphnéphila) (Fig. 493), 
Androprosöpa). (ORPHNEPHÍLIDÆ).. THAUMALEIDÆ 
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Antennæ long, composed of 10 to 36 cylindrical or bead-like joints; 


wings with greatly reduced venation (Figs. 404-496). (ITO- 
NDDÐ c: CECIDOMYIIDÆ 


a. Wings broad, with three or at most six longitudinal veins, some- 


times media and cubitus branches stalked, crossveins appar- 
ently wanting; abdomen not swollen; eyes round or reniform, 
sometimes with confluent projections above antenn:e: delicate, 
often minute species. Gall gnats; widespread, principally 
holaretic .. uev E 





Figs. 491496. Pachyneuridæ, Hesperinidæ, Thaumaleidæ, 
Cecidomyiidæ 


. Axymyia, wing (Edwards) Pachyneuridæ. 
. Hesperinus, wing (Johannsen) Hesperinidæ. 
. Thaumalea, wing (Williston) Thaumaleidæ. 
. Mayetiola. Cecidomyiide. 

. Hormosomyia (Cole) Cecidomyiide. 

. Lestremia, wing (Kieffer) Cecidomyiide. 


Wings much atrophied (Fig. 670) crumpled, with two longitudinal 
and two crossveins; first five segments of abdomen enormously 
swollen, the apical four segments small and slender, forming a 
post-abdomen; eyes confluent above, separated below antennæ: 
adults found exclusively in nests of termites. (Termitomastus 
(Fig. 670), South America). (See couplet 147). " 

TERMITOMASTINJE 


. Wing-membrane peculiarly pubescent, the hairs (macrotrichia) 


directed toward base of wing; tarsi five-jomted............. c 
Wing-membrane with simple microscopie pubescence; metatarsus 
longer than following joint, or the tarsi with less than five 
joints; ocelli absent; media wanting or represented by a fold. 
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(Heteropéza, Brachyneüra, Lasiópteryx, Miástor, Oli- 
parces) MN coo CHR HETEROPEZINÆ 
c. Media (Mi +2) forked or simple, radial sector present but some- 
times crowded close to costa; ocelli present; metatarsus longer 
than following joint. (Lestrémia (Fig. 496), Campylomyza, 
Hormosomjyia (Fig. 495), Micromyia, Monárdia, Prio- 
nellusmsbrobliel2 $e e 1 ste LESTREMIINJE 
Media wih anterior branch (M142) wanting, Mz+4 absent or repre- 
sented by a fold; ocelli absent; metatarsus much shorter than 
following joint; antennal joints with whorls of looped threads, 
or sometimes with horseshoe-like appendages. (Cecidomyia 
(=Iténida), Asphondýlia, Asteromyia, Colpódia, Con- 
tarínia (C. jóhnson?, Grape blossom-midge; C. pyrivora, Pear 
midge), Dasyneüra (D. rhodóphaga, Rose midge; D. trifolii, 
Clover leaf midge), Diarthronomyia (D. hypogæa, Chrys- 
anthemum gall-midge), Diplósis, Lasióptera, Phytóphaga 
(P. (Mayetiola) dap d Hessian fly, Fig. 494), Rhabdó- 
phaca) ee.: Ec. rr GRCIDOMYIINJE 


17. Discal cell present in middle of wing contiguous to end of basal 
cells (Fig. 500), media four-branched, eight veins reaching wing- 
margin; ocelli present; dichoptie; antennæ 12- to 16-jointed; 
pulvilli wanting, but empodium pulvilliform. Widespread, not 
many species. (Anisopus (= Rhyphus, = Phr ryne) (Figs. 465e, 
500), Lobogáster, Olbiogáster). (PITRYNEIDA, RH Y PHI- 
TTE LC ANISOP ÓDIDJE 

Wings without a discal cell formed between branches of the usu- 
allyipetiolate media v æ ERTELL ee IE m 18 

18. Ocelli present, sometimes the lateral ocelli next to the eyes and the 
nivale OHS WESEATN GE AOA: oo on t t T D er 19 

Ocelli absent or at most vestigial: coxæ not lengthened....... 30 

19. Second basal cell present (Fig. 501), usually longer than the first 

basal and attaining middle of wing (shorter than first in Plecia 

(Fig. 499) which has third vein furcate), anterior veins strong; 

pulvilli present; antennæ usually shorter than thorax, rather 

stout, without constriction’ between joints; male holoptic, eyes 
large and divided into upper and lower parts; palpi four-jointed. 

Widespread, mostly holarctic. March flies. .... BIBIÓNIDJE 


a. Third vein fureate. (Plécia (Fig. 499), Penthétria). " 
PLECIINÆ 

Third vein simple. (Bíbio (Fig. 501), Bibiðdes, Dílophus). 
BIBIONINÆ 
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Second basal cell imperfectly separated from first (i.e. base of 
media weak or undeveloped), or apically open, or very short, 
never longer than first basal cell; pulvilli absent or very 
mmute 9i e neri ON RG oe E 20 

20. At least the four posterior tibiæ without apical spurs (Fig. 498); 
cox short, much less than half the length of femora; antennæ 
short and robust, 10- or 11-jointed, the middle joints shorter 
than broad; anterior veins strong, crowded close to costa, other 
veins weak and inconspicuous, m-cu crossvein absent; eyes 
contiguous or nearly so; palpi one-jointed. Minute species, 
niostisaholarcti ce er SCATÓPSIDÆ 





Figs. 497-501. Scatopsidæ, Bibionidæ, Anisopodidæ 


497. Canthyloscelis, wing (Edwards) Scatopsidæ. 
498. Scatopse (Cole) Scatopsidæ. 

499. Plecia, wing. Bibionidæ. 

500. Anisopus, wing. Anisopodidz. 

501. Bibio, male. Bibionidæ. 


a. Third vein forked, i.e. Rg arising from Hs, costa reaching much 
beyond Rs. (Corynóscelis, Synneüron, holarc.; Canthy- 


lóscelis (Fig. 497), Austr.) .......... CORYNOSCELINZE 
Third vein (Rs) simple; costa scarcely continued beyond third 
ven ..... vh 


b. Holoptie, face narrow; front tibiz without apical spine; mesono- 
tum not elevated in front. (Scatópse (Fig. 498), Aldrovandi- 
ella, Anapaüsis, Reichertélla, Rhegmocléma, Swammer- 
daméla eget es MT  . E. SCATOPSINA 

Dichoptie, face rather broad; front tibiæ ending in a spine: meso- 
notum elevated in front. (Aspistes, Árthria). ASPISTINZE 


All tibiæ with apical spurs (compare Fig. 502); coxæ longer, 
usually about half the length of femora.............-..... an 


23. 


a. 
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. Radial sector with three branches, 7.e. second longitudinal vein 


forked, the second vein (Rz+3) arising from the third (R;) at 
or before the anterior crossvein (r-m) (Fig. 491); antennæ 15- 
jointed, the joints longer than wide; male dichoptic; coxæ not 
lengthened. (Pachyneüra, palæarc.; Axymyia (Fig. 491), 
nið ME caer cei PACHYNEURIDJE 
Radialsectornvathitwobranclhesren. ra acne E ee SS 22 


. Second basal cell apically widely open, the posterior branch of the 


media when complete arising from the cubitus usually near the 
base, anal vein incomplete, not reaching margin of wing (see 
LT NEM E ES 23 
Second basal cell closed (see Fig. 506), the apparent crossvein (i.e. 
the angular origin of M4) sometimes located close to base of 
wing (Fig. 507), or the media and cubitus coalescent where the 
crossvein usually is located, or when the basal section of M 
is wanting, the media appears to arise from Cu; anal vein 
madine mearain aue leet mo old 25 
Anterior branch (Rs + 3) of radial sector abruptly extending to Ri, 
appearing like an extra crossvein closing the small rectangular 
or trapezoidal cell R; (Fig. 503); Sc usually reaching cell Ri; 
ocelli usually remote from eye-margin; microscopic hairs of 
wing-membrane typically irregularly scattered or the wings 
pubescent. Many genera; Europe, America, Australia. (Sció- 
phila (Fig. 503), Diómonus, Dziedzíckia, Monoclóna, My- 
comyia, Neoemphéria, Polylépta, Stenophrágma). 
SCIOPHÍLIDÆ 
Radial sector not branched, the cell Ri open to the wing-margin; 
Se usually vestigial; microscopic hairs of wing-membrane seri- 
atelyganian ced is ULT NER He. 24 


4. Coxe much elongated, fully half the length of femora; r-m cross- 


vein usually distinctly angulated from the second section of 
radial sector (Fig. 505); cubitus usually formed and long petio- 
late, rarely simple; eyes oval or reniform but without bridging 
projections above antennæ; palpi 4- or 5-jointed; prothorax 
with bristles. The dominant family of Fungus-gnats. Wide- 
spread. (FUNGIVÓRIDÆ)........... MYCETOPHÍLIDJE 


Ri and R, running separately to base of wing, traces of base of 
Re43 present. (Lygistorrhina, Austr.). ` 

LYGISTORRHININÆ 

Rs arising from R; well beyond base of wing, or base of R; wanting; 

RØR rc o o ee b 
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Antenne inserted plainly above middle of head; pronotum with- 
out bristles; occiput flattened, orbital bristles seriate; media 
with only apica disconnected parts present. (Manóta, holare.). 

MANOTINÆ 

Antenne inserted at middle of head; pronotal bristles developed; 
occiput convex, orbital bristles not seriate; base of media de- 
veloped, at most the forward branch interrupted. (Myceté- 
phila (Fig. 502), Acnémia, Allédia, Boletina (Fig. 505), 
Córdyla, Docósia, Dynatosóma, Exéchia, Gnoriste, Leia 
(= Neoglaphyróptera), Phrónia, Phthinia, Rhymósia, Tri- 
chónta, Zygomyia.) ................ MYCETOPHILINÆ 





Figs. 502-505. Mycetophilide, Sciophilidæ, Sciaride 


2. Mycetophila (Johannsen) Mycetophilidæ. 
. Sciophila, wing (Johannsen) Sciophilidæ. 
. Sciara, wing (Johannsen) Sciaridæ. 

. Boletina, male (Cole) Mycetophilidæ. 


Coxæ not greatly elongated, somewhat less than half the length 
of the femora; r-m erossvein appearing like a continuation of 
the strong second section of the radial sector (Fig. 504), pos- 
terlor veins weak, cubitus forked near base of wing; eyes more 
or less completely eonnected by a narrow projection above base 
of antennæ; palpi 3-, 2-, or 1-jointed. Cosmopolitan. (L YCORI- 
IDA c cx M MEM wm SCIÁRIDÆ 


fhe "Third Senior ked (CHARGE) Fr CRATYNINÆ 


c. 


Third vein simple. ..... ki Dons alU 
. Cubitus and M4 forking beyond o origin Por M (Megalósphys, 
Fungivórides, Phorodónta) TIR: MEGALOSPHYINÆ 
Cubitus and M; forking before or opposite origin of Migg...... c 
Medial cell (between M; and Mo) not wider than adjacent cells. 
(Sclara (=L m? Oe ig. a ED E VOTES 
Psilosciara). A . SCIARINE 
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Medial cell much wider than adjacent cells; male antennæ with 
flagellar joints cylindrical and long-stalked. (Zygoneüra, 
Buð A eam ZYGONEURINÆ 


25. Second basal cell minute, much shorter than first basal cell due to 
the proximal location of the apparent m-cu crossvein (Fig. 507), 
radius three-branched, the middle branch short and commonly 
ending in R, near its tip; Se complete; basal and middle sections 
of media continuous. (Bolitóphila (Fig. 507), Bolitophilélla). 

BOLITOPHÍLIDÆ 
Second basal cell nearly or quite as long as first, sometimes con- 
Heat m a 26 








Ry = R, R = 
50955 ec pes 


5109 ^ ` BITAR Ó 


Figs. 506-512. Mycetobiidæ, Bolitophilidæ, Diadocidiidæ, 
Ditomyiidæ, Ceroplatidæ, Macroceratidæ 


506. Palæoplatyura, wing (Johannsen) Mycetobiidæ. 
507. Bolitophila, wing (Johannsen) Bolitophilidæ. 
508. Macrocera, wing. Macroceratide. 

509. Mycetobia, wing (Johannsen) Mycetobiidæ. 
510. Diadocidia, wing (Johannsen) Diadocidiidæ. 
511. Ditomyia, wing (Johannsen) Ditomyiidæ. 

512. Ceroplatus, wing. Ceroplatidæ. 


26. Radius three-branched; if the basal cells are coextensive and the 
crossveins transverse then the Sc meets the costa beyond the 

Basal fourth of the wing Senere REE RE vr see 27 
Radius two-branched (Fig. 510); Sc short, evanescent; basal cells 
coextensive and more or less fused, the two crossveins in the 

same straight line perpendicular to the wing-axis; mesonotum 

with rows of bristles. Holarctic. (Diadocidia (Fig. 510), 
Arachnocampa) oo5socnuanusoscorounor DIADOCIÐIIDÆ 
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DUE 
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Anterior crossvein (r-m) present though short (Fig. 509); middle 
branch of radius (R3) usually arising from the third vein (Rs) 
before the middle of that vein and usually much longer than 
haai haea a eee ee 28 

Anterior crossvein (r-m) obliterated by the coalescence of the 
radial sector and the media for a short distance where the 
crossvein usually is; Rg much shorter than half of Rs (Fig. 


sa 29 
Subcosta short, evanescent, ending free; pronotum with bristles. 
(Ditomyia (Fig. 511), Symmerus) ........ DITOMYIID/E 


Subcosta relatively long, reaching at least one-fourth the wing- 
length and usually nus in the costa; pronotum without 
bristles. (Mycetóbia (Fig. 500), Paleoplatyüra (Fig. 506), 
holare.; Mesóchria, Seychelles) ........ MYCETOBIIDE 

Antenne short, usually thick-set and often flattened; tibial bristles 
present though usually small, posterior tibiæ with unequal 
apical spurs; forks of cubitus evenly diverging from the be- 
ginning. Europe, N. America, N. Africa, Australia. (Ceré- 
platus (Fig. 512), Asindulum, Apémon, Cerotélion, Nervi- 
jüncta, Platyüra (—Zelmira). (PLAT Y URIDÆ). 

CEROPLÁTIDJE 

Antennz usually very slender, nearly as long as or even much 
longer than the whole body; tibiæ without bristles, posterior 
tibiæ with subequal apical spurs; forks of apparent cubitus 
(M, and Cu) parallel for a short distance and then diverging. 
(Macrócera (Fig. 508), widespr.; Chiasmoneüra, indo-mal.). 

MACROCERATIDE 

Cubital vein commonly forked near middle of wing (Fig. 513), 
radial branches not greatly thicker than the other veins; an- 
tennæ of male often with very long plumes and of female 
bead-like; eyes separated, sometimes males are holoptic; first 
abdominal segment without fringed flap................-- al 

Cubitus forked at base, not petiolate, second basal cell open; 
anterior veins thick, others very weak (Fig. 517); antennæ 
about as long as head, ten-jointed, the flagellar joints closely 
united (Fig. 465b); male holoptic; first abdominal tergite with 
a conspicuous fringed flap-like scale; male metatarsi usually 
dilated. Widespread, mostly holarctic and iMt Black- 
flies, Buffalo-gnats. (MELUSÍNID.E).. . SIMULIIDJE 


. Radial sector forked, the two branches close we second joint 
m bå 


of hind tarsus without dorsal incision, the first joint apically 
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truncate. (Prosimülium, Hélodon, holarc.; Cnëphia, Para- 
simülium, nearc.; Tenioptérna, paltearc.). 


PROSIMULIINÆ 

Redhall seer mate keel cou |. LLL R. ST b 

b. Hind metatarsi apically truncate, front metatarsi not broadened.c 
Hind metatarsi roundly projecting below at apex. .d 

c. Second joint of hind tarsi without dorsal incision. ` (Hellíchia, 
Astoc apalearc iaee a . HELLICHIINÆ 


Second joint of hind tarsi with a deep incision on dorsal side 
toward base. (Ectémnia, nearc.; Pternáspatha, neotrop.). 
ECTEMNIINÆ 


515 c, mw, Me 





Figs. 513-517. Chironomidæ, Ceratopogonide, Simuliide 


513. Chironomus, wing (Kieffer) Chironomid. 
514. Anatopynia, wing (Kieffer) Chironomide. . 
515. Stenoxenus, wing (Kieffer) Chironomide. 
516. Hartomyia, wing (Cole) Ceratopogonide. 
517. Simulium (Lugger) Simuliide. 


d. Second joint of hind tarsi without dorsal incision; front metatarsi 
normal. (Stegoptérna, E ; Gigántodax, neotrop.; 
Mallochélla, holarc.) . : STEGOPTERNINE 

Second joint of hind tarsi w vith a á dor sal sulcus. . á .e 
e. Front metatarsi normal. (Nevermánnia, Doe Friésia, Wil- 
hélmia, widespr.; Cnëtha, Schoenbaueria, palæarc.). 
NEVERMANNIINJE 
Front metatarsi of both sexes flattened and broadened. (Simü- 
lium (Fig. 517), Odágmia, widespr.; Boóphthora, holarc.; 
Byssodon, nearc.; Edwardséllum, ethiop.) . .SIMULIIN Æ 


31. Anterior branch of media not forked; mouthparts not chitinized, 
not fitted for piercing; front legs lengthened, commonly raised 
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up and vibrated when at rest; postnotum generally with median 
longitudinal furrow or keel. (TEN DIPEDIDA). 
CHIRON ÓMIDJE 


Crossvein between M; and cubitus present, t.e. second basal cell 
complete (Fig. 514) . ; 
Crossvein between media and cubitus absent, 1 no second basal cell 

Mes). = ðR ` c 
Rees either present and forked, 2.e. connected with R, by a cross- 
vein, or else absent altogether. (Tánypus (= Peldpia, = Pro- 
ténthes), Anatopynia (Fig. 514), Pentaneüra (=4bla- 
besmyia), Procladius). (PE LOPIN Æ)... .. TANYPODINÆ 
R43 present and simple, not connected with n and always dis- 


tinct. (Diamesa) . 23 .DIAMESINJE 
Metatarsus shorter than. tibia, front tibiæ with. spur; male styles 
toldeduinward e s d 


Metatarsus nearly always longer than tibia, front tibie rarely 
with spur; male styles directed rigidly backward. (Chiróno- 
mus (Fig. 513) (= Téndipes), Tanytársus). (TENDIPED- 

igo m M P P mU CE NA CHIRONOMINÆ 

Pronotum scarcely divided, anepisternal suture well developed 
(i.e. an oblique slash-like cleft extending from base of wings 
nearly to front coxæ, as in fig. 487); male antennæ normally 
plumose. (Orthoclàdius, Corynoneüra, Cricótopus, Metrio- 
cnémis, Spaniótoma (=Camptocladius)). 

ORTHOCLADIINE 

Pronotal lobes widely separated; anepisternal suture obsolete; 
male antenn not plumose. Seashore species. (Clunio, Tel- 
matogëton)-.... VTR ee HERO CLUNIONINJE 


Media forked (Fig. 516); mouthparts chitinized, fitted for pierc- 
ing; postnotum gently rounded, without median furrow; front 
E not lengthened. Punkies, No-see-ums, S Sand-flies. Mainly 


holarctic. (HELBIDÆ) as NM CERATOPOGÓNIDÆ 
R and M fusing to beyond middle of wing. (Stenóxenus (Fig. 
515), nearc.). (STENOXENID Æ) dod eds STENOXENING 


R and M separate. (Ceratopógon, Culicóides, Bézzia, Forci- 
pomyia, Hartomyia (Fig. 516), Johannsenomyia, Pal- 
pomjgia). (Incl. JOHANNSENOMY IDE. 

CERATOPOGONINE 


Suborder Brachycera, Section Orthorrhapha 


2. Last tarsal joint furnished with three nearly equal pads under the 


tarsal claws, 4.e. empodium developed pulvilliform (Fig. 534); 
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head and thorax with no strong bristles; anal cell closed near 
margin, or even narrowly open; third vein almost always 
forked r ekra separatore oman m ET 33 
Empodium wanting or replaced by a bristly hair, therefore only 
two tarsal pads (pulvilli) (Fig. 557) very rarely the pulvilli 
also absent; bristles often well developed; third antennal joint 
nevenibzulydaunulated- Sg o nbc RC rr E 42 





518 
Fig. 518. Brachycerous Antenne (Orthorrhapha) 


A, Rhachicerus (Vollenhoven) Xylomyiide; B, Subulonia (Enderlein) Xylo- 


33. 


34. 


myiide; C, Cenomyia (Verrall) Cænomyiidæ; D, Xylophagus 
(Verrall) Xylophagidæ; E, Tabanus (Verrall) Tabanidæ; F, Bomby- 
lius (Verrall) Bombyliidæ; G, Thereva (Verrall) Therevidæ. 


"Third antennal joint complex, annulated into thrce to eight appar- 
ent segments (Fig. 518 b-e), or the antennæ more than three- 
jointed, rarely (some Stratiomyiidz) the third complex-joint 
bearing an clongate arista (Fig. 920). RC ae 34 

Antennæ three-jointed, the third joint compact, not composed of 
rings (Fig. 518 f, g), usually bearing an clongate arista or style, 
TárelyvatheirsobasaljontsTuscd e REEERTEE T TEE TTE. 40 

Prefurca (first section of R,) short, i.e. R, arising opposite first 
fork of M. which forms the base of the discal cell (Fig. 521); 
tibial spurs B at most middle tibiæ with a slight spur; 
proboscis short . e s 35 

Prefurca longer, i.e. R, arises HER hoi bese n dise cell 
(Fig. 526); at least middle tibiæ with distinct spurs; costa con- 
tinuing around hind margin of wing as the ambient vein. .. .. 37 


. Second vein (Rs, 3) arising at or beyond anterior crossvein (r-m), 


discal cell small, usually pentagonal and located closer to the 
costa than usual; submarginal cell or cells very small and narrow 
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and located entirely before wing-tip, anterior veins usually 
crowded near costa, the other veins faint; four or five posterior 
cells present, all open; costa ending before wing-tip, no vein on 
hind margin of wing; seutellum often armed with marginal 
spines. Soldier flies. A large, widespread family with many 
tropical renerne oee 2 ERR, STRATIOMYIIDÆ 


a. Abdomen with seven visible segments; middle tibiæ sometinies 
spurred; third antennal joint normally with eight annulations 


andivdthoutistylegs YT TETTE NUS b 
Abdomen with five or six visible segments; tibiæ not spurred; third 
antennal joint with not more than six annulations.......... d 

b. Seutellum with four orme es es ka c 


Scutellum ‘not spined, rarely with marginal row of small teeth. 
(Metopónia, austr. ; Allognósta, holarc.; Berismyia, Hylórus, 
A c. e A v ) METOPONIINÆ 





Figs. 519, 520. Stratiomyiidæ 


519. Odontomyia, male (Cole) Stratiomyiide. 
520. Geosargus, male (Verrall) Stratiomyiidæ. 


c. Media three-branched; palpi often reduced. (Béris, Hopla- 
cántha, widespr.; Béridops, Heteracánthia, neotrop.; Eu- 
MEGA CIS auster CET UMS BERIDINÆ 

Media four-branched; palpi three-jointed. (Actina, widespr.; 
Apospásma, Huttonélla, Neoexaireta, mostly austr.). 
ACTININE 

d. Media three-branched (Fig. 523), i.e. discal cell emitting two veins 

from its apex in addition to the vein forming its under side. .. .¢ 
Media four-branched (Fig. 524), 2.c. discal cell emitting three 
veins from its apex or the third just below. ................. g 

e Anterior branch of cubital fork (Ms , 4) joined to the discal cell by 
an apparent crossvem, t.e. discal cell emitting only two veins; 
apical antennal segment bristle-like, as long as remainder of 
antenna. (Prosopochrýsa, Java). . PROSOPOCHRYSINÆ 


f. 
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M344 forming the lower side of the discal cell for a greater or less 
distance, the discal cell emitting therefore three veins in all. .f 
Antennæ with last, terminal or subterminal, segment (tenth) 
bristle-like and tipped with an extra hair, segments three to 
nine usually short and forming an oval or spherical complex 
third antennal joint. (Pachygáster, holarc.; Cynipimórpha 
(Fig. 523), Zabráchia, nearc.; Panàcris, Psephiócera, neo- 

trop.; Evàsa, malay.; Plátyna, ethiop.). E 
PACHYGASTRINA 





oa 


Figs. 521-524. Stratiomyiidze 


. Archistratiomys, wing (Enderlein) Stratiomyiide. 
. Analcocerus, wing (Williston) Stratiomyiidæ. 

. Cynipimorpha, wing (Williston) Stratiomyiidæ. 

. Chrysochlora, wing. Stratiomyiidæ. 


Antenne with tenth segment not bristle-like, usually flattened, 
long, strap-shaped and fringed on edges, sometimes all ten 
antennal segments are similar, suggesting the Nematocera. 
(Lophóteles, Artemita, Psegmómma, neotrop.; Isome- 
rócera, Ptilócera, Tínda, ethiop., indomal.). 

LOPHOTELINJE 

All four medial branches arising from discal cell (Fig. 524). ..... h 

M4 apparently connected with discal cell by a crossvein (Fig. 


GU. d kó t OD D SR k 


. Last antennal piece (tenth segment) ribbon-like; segments six to 


eight with groove in front; scutellum without spines. (Her- 
métia, Acrodésmia, Amphilécta, mainly neotrop.; Eud- 
meta, malay.) os c CON ss HERMETIINÆ 
Last antennal part styliform or undifferentiated, not ribbon-like, 
segments six to eight without LEON 000... 
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. Seutellum with marginal spines. EE ee j 
Sentellum without spines. (Chrysochlóra (Fig. 524), Abavus, 
Anacanthélla, Porpócera, Rüba).. CHRYSOCHLORINJE 
Seutellum with four to c spines. (Antissa, Parantissa, 
neotrop.; Tetracanthina, J TODO 1 ANTISSINA 
Scutellum with two spines. (Clitellaria ( -Ephípptum), Eupary- 
phus, Nemótelus, Oxýcera, holarc.; Negritomyia, cthiop., 


malay.; Eurynetra, Nothomyia)....... CLITELLARIINÆ 
Antennæ with elongate terminal or dorsal arista.............. l 
Annes ast m 


Scutellum with two spines, or with vestiges of two spines. (Rha- 
phiócera, Hoplistes, Lysozum, eus il 
RHAPHIOCERATIN/E 
Scutellum without spines; metanotum prominently convex and 
with upturned hairs. (Geosárgus (—Sárgus) (Fig. 520), Chry- 
sochróma, Microchrysa, Ptécticus, widespr.; Gongrózus, 
malay.). (84 IRGINÆ) . ......... GEOSARGINE 
Antenne ending in an elongate and ‘broadly flattened ribbon-like 
segment; scutellum with two spines. (Analcócerus (Fig. 


522), neotrop.) . M . ANALCOCERINÆ 
Antennæ with last segment of third joint usually short, never 
ribbon-like. . n 


Scutellum with two spines. (Stratiomyia (= = Str afiomys), Odon- 
tomyia (=Eulàlia) (Fig. 519), widespr. mostly in temperate 
zone; Cyphomyia, widespr., mostly tropical; Myxosargus, 
Rhingiópsis, neotrop.; Hírtea, Hoplodónta). 

STRATIOMYIIN/E 

Scutellum unarmed. (Lasiópa, widespr.; Chordonóta, neotrop.; 

udamacantha er e LASIOPINÆ 


Second vein arising before anterior crossvein (r-m), veins not 
crowded anteriorly; mostly neotropical species:............ 36 


36. Third vein simple, ending before wing-tip; all posterior cells open; 


third antennal joint usually three-segmented; abdomen slender, 
comprising seven segments; species under one inch in length. 
(Chiromyza, Clavimyia (Fig. 528), Mesomyza, Nonacris, 
Xenomórpha, neotrop.; Archimyza, austr.). 
CHIROMÝZIDÆ 
Third vein forked, its branches (R4 and R;) widely divergent and 
enclosing the tip of the wing (Fig. 525), fourth posterior cell 
(M3) closed; abdomen broadly rounded; gigantic species, not 
common. (Pantophthálmus, Acanthoméra, Rhaphior- 
rhynchus, neotrop.). (ACANTHOMERID.£). 
PANTOPHTHÁLMIDÆ 
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. Calypteres conspicuous, but not concealing halteres, their margin 
fringed; head widely hemispherical (Fig. 527); third antennal 
joint composed of four to eight annuli; branches of third vein 
(R4 and R;) widely diverging and enclosing tip of wing; females 
usually blood-sucking. A large family of conspicuous flies, 
occurring in all regions, most species tropical. Horse-flies, Gad- 
lies MD er ies o pcoou F `... TABÁNIDÆ 


» inne! lan sandi yn SOWIE: coos an peo o cn en on 0040 23 ` b 

Hind tibiæ with two apical spurs which sometimes are minute. .h 

. Third antennal joint divided into four, rarely three, segments. 
(Hæmatópota, widespr.; Heptátoma, Eur.). 

HÆMATOPOTINÆ 

Third antennal joint divided into five segments, antennæ there- 

fore apparently seven-jointed, rarely indistinctly ten-jointed. .c 





Figs. 525-527. Pantophthalmide, Tabanide 


525, Pantophthalmus, photograph of specimen in O.S. Westcott collection. 


Pantophthalmidæ. 
. Tabanus, wing (Williston) Tabanidæ. 
. Tabanus, photographed specimen. Tabanidæ. 


Anal cell open, or rarely closed to a point; ocelli absent. (Chásmia, 


Na AM ro uro eases CHASMIINÆ 
IalteelifeloscolkonniBDe tio NL d 

. Palpi with last joint broad, flat and shining black. (Lepisélaga, 
IIGOLLODA NE NC n e a LEPISELAGINÆ 
Palpi with last jomt STUDY. eo ð e 


. First antennal joint longer than wide, usually much longer; ocelli 
absent; first posterior cell open; relativ ‘ely slender species. 
(Diachlorus, Acanthócera, neotrop.) ..... DIACHLORINJE 

First antennal joint about as long as Sin B VERO f 
Antenne with basal segment of hind joint not excavated above, 
without angle or tooth, but instead with a few short black 

spines; small, delicate species. (Stenotabànus, neotrop.). 
STENOTABANINÆ 
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Antenne with third joint always distinctly angulated above 

toward base or with a finger-like projection dto M T g 

g. First posterior cell open; ocelli sometimes present. (Tabànus 
(Figs. 518e, 526, 527), Atylótus, Theriopléctes, widespr.; 


MichelocenawncotLo ps NR RR TABANINE 

First posterior cell closed; ocelli absent. (Bellardia, Asia; Psal- 
idia, neotrop.) ME ONT TET Ge ce o BELLARDIINÆ 

h. Third amis joint consisting of five segments, rarely four, or the 
Scemencstiiscdowsmolchon mo i 
Third antennal joint consisting of eight, rarely seven, segments, 
the antennæ therefore ten- or nine-jointed eerie ar Me j 





Figs. 528-530. Chiromyzidæ, Xylomyiidæ, Xylophagidæ 


28. Clavimyia (Enderlein) Chiromyzidæ. 
29. Xylomyia, wing. Xylomyiidæ. 
530. Xylophagus, wing. Xylophagidæ. 


i. First posterior cell open. (Silvius, widespr.; Chrysops (Deer- 


flies) \COSINOPs) eene E N SILVIINÆ 
First posterior cell closed. (Scárphia, Metaphàra, S. Afr.). 
SCARPHIINÆ 


j. Anal and first posterior cells open; female with long ovipositor; 
thorax high. (Cænura, Chile; Pelecorhynchus, Austr.). 
(PELECORH INCHINA ees CÆNURINÆ 

Anal cell closed ØRE RARE E k 

k. First posterior cell open, rarely closed at margin. (Mélpia, neo- 
trop.; Corizoneüra (— mugs 3), E kr, i Apatoléstes (= =(Gön- 
iops), neare.; Ósca) . TT = . MELPIINÆ 


38. 


a. 


39. 


40. 
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First posterior cell closed. (Pangðnia, palæarc.; Phàra, ethiop.; 
Esenbéckia, Fidéna, Scióne, neotrop.; Lilæa, austral.). 
PANGONIINJE 


Calypteres small or vestigial; head not hemispherical, the occiput 
convex; abdomen oblong; second submarginal cell (R;) not 


WiC Ss eee ee See outrage) fy fat ERO IU SUE 38 
Fourth posterior cell (M3) almost or quite closed (Fig. .529); 
dichopromee "CEU ða XYLOMYIID/E 


Third joint of antennæ divided into eight annulations. (Xylo- 
myia (Fig. 529), Eurasia, Afr., Am.; Nematocerópsis, Man- 
churia; Prísta, malay,; Sólva, palæarc., malay.; Subulónia, 
Wy esM M AV Sidon EMT XYLOMYIINÆ 

Flagellum of antenna divided into 20 to 36 usually pectinate divi- 
sions (Fig. 518a). (Rhachícerus, holarc., malay.). (JUI ACIHI- 
(CUS IRUUD BD) eR c end A EE a RHACHICERINÆ 


Fourth posterior cell (M3) open (Fig. 580)................... 39 
Face flat or produced, the facial orbits and cheeks not sutured; 
hind margin of wing thin before anal angle; male dichoptic. 
Very slender flies resembling ichneumon-flies. (Xylóphagus 
(=Erinna) (Fig. 530), Eur., Am., Austr.; Archimyia), (ERÍN- 
JN EBLE DN E a TENET eu XYLOPHÁGIDÆ 
Facial orbits and cheeks separated from the central part; hind 
margin of wing veined throughout; male holoptic; scutellum of 
Cænomyta spined. Mostly robust, yellowish or blackish flies; 
widespread, but rare.............. US CÆNOMYIIDÆ 


skroboseiSshortn r I TT GR b 


Proboscis as long as head and thorax, obliquely porrect; body 

robust, (Arthróteles, ethiop.) ........ ARTHROTELINZE 

A tolls si appl! GPUS. uoc os cececoancvoeesupoooucuenue c 

Front tibia without spurs. (Arthróceras, Arthrópeas, Glütops). 

ARTHROCERATINÆ 

Abdomen broader than thorax; scutellum spined or not. (Cæ- 

nomjyia (Fig. 518c), Anacantháspis, holarc.). i 

i CÆNOMYIINÆ 

Abdomen elongate, narrower than thorax; scutellum armed with 
spines. (Stratioléptis, Siberia, Japan). t 

STRATIOLEPTINÆ 


Costa continuing around wing-margin, venation normal (Fig. 531), 
anterior crossvein (r-m) distinct, five posterior cells (//ilari- 
morpha with four); at least posterior tibia with spurs; calyp- 
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teres vestigial; mostly holarctic, inhabiting woodlands. Snipe- 
flies. (LEPTIDA) ...................... RHAGIÓNIDÆ 


a. Empodium undeveloped; discal cell open, fourth vein (media) 
forked and long-petiolate; tibiæ without spurs. (Hilarimérpha 

(Fig. 532), holare.) .............--. HILARIMORPHINJE 
Empodium pulvilliform (Fig. 534); discal cell present. ......... b 

b. Face flattened and projecting, nasiform; the antennæ inserted 
above middle of eyes; alula undeveloped, calypteres reduced; 
front tibi: with strong apical spur. (Vermileo (Fig. 535), 
Lampromyia) ee T ———- VERMILEONINZE 





Figs. 531-535. Rhagionidæ 


531. Rhagio, male (Cole) Rhagionidæ. 

532. Hilarimorpha, wing. Rhagionidæ. 

533. Chrysopila, wing. Rhagionidæ. 

534. Rhagio, end of tarsus, showing broad empodium. Rhagionide. 
535. Vermileo (Wheeler) Rbagionidz. 


Face socketed and not projecting, separated by a groove from the 
rather wide cheeks, antennæ inserted below middle of eyes; 
alula present, calypteres well developed.................... c 

c. Front tibiæ with one or two spurs, hind tibiæ with two spurs. 
(Bicálcar, palæarc.; Bolbomyia, Diálysis, Triptótricha, 
TE reen Á lae BICALCARINJE 

Front übiæwithoutespurs CE E a ` d 

d. Hind tibiæ with two spurs; eyes not bisected. (Rhagio (=Léptis) 
(Fig. 531), Athérix, Átrichops). (LEPTIN Æ). ; 

RHAGIONIN JE 

Hind tibiæ with one spur which is sometimes reduced; eyes bi- 

sected, the lower facets smaller than the upper; second vein 
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short, curving upward at end close to first (Ri) vein. (Chryso- 
pilus (Fig. 533), Omphalóphora, Ptiolina, Spània, Sym- 
MHOLO MIVA 9 59009 ere CHRYSOPILINA 


Costa more or less thinned beyond tip of wing, venation usually 
eccentric (Figs. 537, 551), anterior crossvein (r-m) usually ab- 
sent or located near base of discal cell; tibiæ with short or no 
spurs; proboscis sometimes excessively long. ..........-..-- 41 

41. Head as wide as the depressed thorax; calypteres vestigial; pos- 
terior veins parallel with hind margin (Fig. 551), sometimes 





Figs. 586-539. Acroceratidæ 


536. Pterodontia, female (Cole) Acroceratide. 
537. Ocnæa, wing. Acroceratidæ. 

538. Acrocera (Verrall) Acroceratidæ. 

539. Thyllis (Cole) Acroceratidæ. 


forming a secondary network of small cells, first basal cell very 
long, its forward border continued obliquely across the wing 
as a “diagonal vein.” Rare species, inhabiting arid regions, 
principally Asia Minor, S. Africa, Chile and Australia. 

` NEMESTRÍNIDÆ 


a. Proboscis elongate, slender and hard, the labella usually narrow, 
palpi short. (Nemestrinus, Fallénia, Megistorhýnchus, 
Neorhynchocéphalus, Rhynchocéphalus (Fig. 551). _ 

NEMESTRININÆ 

Proboscis short and broad, the labella fleshy, palpi long and up- 
turned; ovipositor telescopic; alula broad. (Hirmoneüra, 
Hyrmophleba, Symmictus,) ....... HIRMONEURINÆ 
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Head placed low, very small as compared with the greatly hump- 
backed body, abdomen rounded, often inflated (Fig. 536); 
calypteres inflated, hiding the halteres; costa discontinued at 
wing-tip, posterior veins not parallel with hind margin of wing 
and not forming accessory cells; eyes of both sexes broadly 
contiguous. Spider parasites, rare specles; widespread, but 
poorly represented in Indo-australia and tropical Africa. 


(Cf RTIDAE, HENÓPIDÆ, ONCODID.E). 


ACROCERÁTIDÆ 
a. Third antennal joint small, with terminal style or hair-like rays; 
proboscis short......... Sb 


Third antennal joint large, r more or es compressed, E 
terminal style; proboscis often very long, sometimes vestigial. 
(Pánops, Astomélla, Eulónchus, Ocnæa (Fig. 537), Làsia, 
BAÐA TV EE PANOPINÆ 

b. Prothoracic lobes separated; abdomen usually inflated. (Acró- 
cera (Fig. 538), Cýrtus, Nóthra, Oncódes, Opsébius, Ptero- 
dóntia (Fig. 536)). (CY RTÍNÆ, ONCODIN Æ). 

ACROCERATINÆ 

Lobes of prothorax very large and broadly fused in the middle to 
form a shield in front of the mesonotum; abdomen not inflated. 
Mainly neotropical, some ethiopian. SE e Hélle, Megá- 
OOS, TRADI 0) M „PHILPOTINÆ 


42, Anal cell distinctly longer than second basal cell, either open, or 
acutely closed in or near margin of wing, basal cells usually rela- 

tively large (see Fig. 545); head bristles rarely evident .... 43 

Anal cell shorter, rarely acute, closed some distance from wing- 
margin, usually by a turning back of Cu, sometimes the anal 

cell completely absent; “ small crossvein " (see couplet 45) 

never formed, i.e. never five posterior cells; some bristles com- 
monly developed on head. .............. dde ess 50 


1 The following forms having short acute anal cell slightly longer than the secoud basal cell 
will cause confusion at this point of the key. The strength of the head bristles is then the best 
guide. 

Opelia, Platypezide, couplet 58, Fig. 581: head bristles weak, no discal cell, the third vein 
not forked. 

Seiadoceratidæ, couplet 52, Fig. 584: head bristles strong, subcosta ending in R1. 

Empididæ, Brachystomatine, couplet 48, Fig. 559; and Hybotinæ, couplet 57, Fig. 563: head 
bristles weak, anal and basal cells rather long. Remaining Empididæ, couplet 53, have the anal 
cell small and either perpendicularly or obtusely elosed. 

Lonchopterid:e, couplet 54, Fig. 572: head bristles strong, wings lancet-shaped, no diseal cell. 
The female has a false anal cell. 

Trypetidæ, eouplet 126, Fig. 656, and the Ortalid series, couplets 94 to 97: anal crossvein 
(Cul) angulately broken, the anal cell therefore with a pointed apical lobe. 

Tachiniscidz, eouplet 99, Fig. 633: body bristly. 


43. 


44. 
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Radial sector three-branched, 7.e. third longitudinal vein (R4 45) 
Torkedisecilundodo Cc. m 44 
Radial sector two-branched, t.e. third longitudinal vein simple 
(R, absent). (If the second vein is short and terminates in the 
first vein (Fig. 546), see Bombyltide, Mythicomyiine, couplet 


dS ouod eon TO Ono t T 55 
Vertex plane or convex, the eyes not RUE eves of male often 
mecting; legs not robust . mw ws ..45 


Vertex sunken, the eyes DUE abewe Esdr never comitem 
wing-veins numerous; often large species with strong legs...49 





540. 
541. 
542. 
543. 


45. 


46. 


Figs. 540-543. Apioceratide, Therevidæ 


Ripidosyrma, head and thorax (Melander) Apioceratide. 
Thereva, wing. Therevidæ. 

Psilocephala, profile of head (Cole) Therevidæ. 
Psilocephala, male (Cole) Therevidæ. 


Media four-branched, “small erossvein" present, z.e. the obtuse 
apex of the second basal cell touches two posterior cells in 
addition to the discal cell (Fig. 541), five posterior cells present, 
the fourth commonly closed; thorax with some bristles; ab- 
(omenklon rande ap erne e ELE LER 46 

Media three- or two-branched, four or three posterior cells present, 
if rarely five posterior cells present the extra one is due to an 
extra vein bisecting the third, the fourth posterior cell not 
closed, “ small crossvein " absent, ze. the acute apex of the 
second basal cell touches but one posterior cell in addition to 
the diseal cell (see Fig. 545); abdomen usually oval or oblong; 
thordavithouttrmðbistleskó ne oaoouesu 00 15 08 980 Han 47 

Apical veins curving forward, the third vein (R;) and nearly al- 
ways also the fourth (Mh) ending before apex of wing; at least 
the scutellum bristly; antennæ with a very short style; eyes 
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separated; palpi broadened at tip. A small family; occurring in 
arid places; South Africa, America, Australia, Borneo. (Apió- 
cera, Apomidas, Rhaphiomydas, Ripidosyrma (Fig. 540)). 
APIOCERÁTIDJE 

Fourth vein ending beyond apex of wing (Fig. 541); body usually 
furry rather than bristly, sometimes nearly bare; palpi not 
broadened apically. Widespread, principally holarctic. (Thér- 
eva (Fig. 541), Anaborrhynchus, Epomyia, Dialineüra, 
Phýcus, Psilocéphala (Figs. 542, 543), Tabüda, Xestomyia). 
THERÉVIDJE 

47. Costa not continuing beyond apex of wing, fourth vein (Mj) end- 
ing at or before wing-tip, three posterior cells (Fig. 552); pro- 
boscis hidden; antennæ without a style; body bare. Holarctic, 
neotropical and oriental; about thirty species; some are found 
on windows. (Scenópinus (=0mphràle) (Fig. 552), Pseuda- 
tríchia). (OMPHRALIDA).............SCENOPINIDE 
Costa continuing around entire wing, fourth vein (Mi) ending 
beyond wing-tip, usually four posterior cells. (If the discal cell 

is open and the fourth vein is forked and long-petiolate (Fig. 
532), see Hilarimorphinæ, couplet 40, a). ........ eese 48 
48. Antennz usually ending in a small style, style-like process, or 
circlet of bristly hairs; tibiæ usually with spicules; proboscis 
usually long, thin and porrect; body usually furry and stout, 
rarely (Systropodinz) extremely slender, bare and wasp-like; 
anal vein complete, anal cell (Cu) usually reaching margin, 
often open, alula usually distinct. Mostly occurring in sunny 
dry localities; alert, quick-flying species; many genera and 
species ce eT eL ue ` BOMBYLIIDÆ 


a. Second vein (Rs) arising almost perpendicularly from Rs very 
close to the anterior crossvein (r-m) and forming a knee at its 
origin, only the third vein (R4 +5) continuous with the prefurca 
(Fig. 545); eyes with an indentation in the middle of the hind 
Tingi LT c pc b 

Second and third veins forking acutely or in an arch and at a 
greater distance before the anterior erossvein tban the length 
Of Chat crossen cee Hes SIS) cosas eenasescocorosons Me 

b. Calypteres margined with fringe of hairs; antennal style with a 
pencil of hairs at its tip; metapleuræ bare. (Ánthrax (Fig. 545), 
Argyramæba, Chionameba, Coquilléttia, Spongostylum). 

ANTHRACINA 
Calypteres margined with scales; style without apical crown of 
hairs; metapleuræ hairy. (Exoprosópa, Dipálta, Hemi- 
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pénthes, Hyperalónia, Lepidánthrax, Stónyx, Thyri- 
danthrax, Villa (= Hyalánthraæ)) .... EXOPROSOPINE 
Antenne widely separated; abdomen elongate, cylindrical; hind 
margin of eyes not indented. (Cytheréa, Callistoma, Gyro- 


ráspedum, Pantarbes, Sericosóma) ..... CYTHEREINE 
Antenn: approximated, if the antenne are widely separated the 
abdomenismot slender e e eee EE. Dus d 

. Eyes with an indentation in the middle of the hind margin at 
which arises an impressed bisecting line in both sexes........ e 
Eyes without posterior indentation and the bisecting line, at most 
wahia rounded indentation. oneee reae e Me 4 g 





Figs. 544-548. Bombyliidæ 


. Bombylius (Verrall) Bombyliidæ. 

. Anthrax, wing. Bombyliidæ. 

. Mythicomyia, wing (Williston) Bombyliidæ. 
. Geron, wing (Williston) Bombyliidæ. 

. Epacmus, male (Cole) Bombyliidæ. 


Face produced roof-like over the long and narrow mouth-opening, 
proboscis short; second vein arising in a curve. (Tomomyza, 
Antonia, Plesiócera) .................. TOMOMYZINA 

Face convex, not projecting; second vein arising acutely. ......f 

Head no broader than thorax; abdomen at least as broad as thorax, 
flattened; anterior crossvein much beyond middle of discal cell. 
(Lomátia, Anisotamia, Canaria, Comptésia, Oncodócera). 

LOMATIINÆ 

Head broader, but the hind edge narrower than the thorax; body 
more cylindrical than depressed; anterior erossvein near middle 
of discal cell. (Aphæbántus, Desmatoneüra, Epácmus 
(Fig. 548), Eucéssia, Petroróssia). ...... APHÆBANTINÆ 


g. Face vertical, much longer than the front; clypeus separated from 


cheeks by a deep groove; second vein arising in a curve. 


(Mariobëzzia.)...................... MARIOBEZZIINÆ 


m. 
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Face at most as long as front; clypeus not separated.from cheeks 
by a deep groove; second vein arising at an acute angle. ..... h 


. Abdomen very long and slender, pedunculate; metasternum very 


strongly developed; occiput concave; eyes united in both sexes 
or nearly so; body bare; wings narr owed at base, without alula 
and calypteres. (Sýstropus, Dolichomyia) . SYSTROPINJE 
Abdomen not remarkably slender; wings with alula and ealypter.1 


. Third vein simple, therefore only one submarginal cell; small bare 


flies with humped thorax. ...... J 
Third vem forked, two or three submarginal cells, second « vein 
long, never ending in the first vein. A nr 


Second vein very E ending in the fst. vein, or rehtrely absent. 
( Mythicomjia (Fig. 546), _Empidideicus, Glabéllula 
(= Pachynéres)). (GLABELLULINE) . MYTHICOMYIINE 

Second vein normal, ending independently in costa. (Cyrtósia, 
Cyrtomórpha, Platypygus) MC iS CYRTOSIINÆ 

Body more or less hunched, narrow, or at Tensi 29) broad, thorax 
prominent, abdomen cylindrical or sometimes flattened; some- 
times i or d or with bristles; wings usually relatively 


short. . UM ES 
Body "s narrow nor mala dis aldan maer ftiened ane 
usually hairy and without br istles RET T .m 


. Prothorax in shape of an anterior ring beset with stro ong ‘curved 


bristles. (Toxéphora, Heniconeüra, Lepidóphora). 

TOXOPHORINJE 
Prothorax smaller and not beset with curved bristles. (Cyllönia, 

Amictus, Eclimus, Epibates, Hénica, Thevenetimyia). 
CYLLENIINÆ 
First antennal joint thickened and long-hairy; wings short, with 
four open posterior cells. (Conóphorus, Aldríchia, Codiónus, 
Platamódes) ..... We ll CONOPHORINE 
First antennal joint not ‘thickened: wings not short............ n 


. Face protruding as a very short muzzle, proboscis short, porrect, 


with fleshy tip; eyes of male bisected; discal cell broadened at 
end, much broader than second posterior cell; nearly bare 
species. es i aka Candtus, Pro- 
rates) . : _......... HETEROTROPINÆ 
Face, w hen dev eloped, convex or somewhat conically projecting, 
but not beak-like, ge p with small PS rel 
wholly bare...... «i 
Second vein and fork of third: vein m line with « w ing-axis; : body not 
broad but rather humped, vestiture fine and not abundant; leg 
bristles weak or absent. (Phthíria, Apólysis, Crocídium, 
Géron (Fig. 547), Rhabdopsélaphus, Semiràmis). 
PHTHIRIINE 


p. 





549. 
550. 
551. 
552. 


49. 
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Second vein and fork of third vein eurving forward, ending dis- 
tinctly before tip of wing; body usually broad. ...... p 
Vestiture short or undev eloped; no bristles on legs: “head small, 
(Usia, Corsomyza, Legnotomyia, Psiathalássius). 
USIINÆ 
Vestiture usually pronounced; tibiæ with three rows of evident 
bristles; lower occiput usually broadened. (Bombýlius (Fig. 
544), Heterostylum, Lordótus, Sparnapólius, Systæchus, 
IEriplasius Mew neice nates hie aban ese BOMBYLIINÆ 





—— ie 2 5B d 552 


Figs. 549-552. Mydaidæ, Nemestrinide, Scenopinidæ 


Leptomydas, male (Cole) Mydaidæ. 

Mydas, wing. Mydaide. 

Rhynchocephalus, wing (Williston) Nemestrinidæ. 
Scenopinus (Verrall) Scenopinidæ. 


Antennal style longer than the third joint; tibiæ without spicules; 
proboscis short, sharp and incurved; body slender, nearly bare; 
anal cell closed within the wing, the anal vein not reaching 
margin. Delicate, shade-loving flies. (See couplet 53, g, Brachy- 
IS LOTTE GATES) Ri ehe ied bene LE EMPÍDIDÆ, part 

Body without bristles; fourth vein (Mj) curving forward to end at 
or before wing-tip, neuration complex (Fig. 550), prefurca (i.e. 
basal section of Rs) very short; antennæ with a clubbed style; 
proboscis with fleshy expanded tip, palpi vestigial. About 130 
species; p but not common; often flies of large size. 
(Mydas (Fig. 550), widespr.; Leptomydas (Fig. 549) nearc.; 
Cephalócera, ethiop.; Miltinus, Triclónus, austr). (MY- 
IDRIS BURLING ll ck tye MSS. sos oon MYDAIDÆ 

Body usually with bristles, face bearded; fourth vein not curving 
forward, neuration not abnormal, prefurca long (Fig. 553); 
proboscis adapted for piercing, not fleshy, palpi usually promi- 
nent. A large family of nearly 4000 species, widespread, es- 


298 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY 


pecially in warm localities; adults predatory on flying insects. 
KRobber is St tp MM Nee LER ASILIDÆ 


a. Palpi one-jointed; antennæ with slender terminal arista; meso- 
pleural bristles wanting; abdomen with eight segments. .. ... b 
Palpi two-jointed; antennze with or without a thickened terminal 
style, very rarely with a terminal arista. AG 

b. Marginal cell open; very slender species with few hairs and bristles; 
claws long, pulvilli absent; ovipositor without whorl of spines. 
(Leptogáster, Euscelídia, Psilonyx) .. LEPTOGASTRINJZE 
Marginal cell elosed and petiolate; less slender, or robust species, 
bristly rather than hairy; pulvilli present; ovipositor often with 

a crown of spines. (Asilus, Cerdístus, Dýsmachus, Erax 

(Fig. 553), Mallóphora, eue odi Meo ee Próma- 


chus, Proctacánthus, Tolmérus). T . ASILINÆ 
S === ih was 5 


Atty, “ane 





Figs. 553-555. Asilide 


553. Erax, wing (Hine) Asilidæ. 
554, Stichopogon, wing. Asilidæ 
555. Atomosia, wing. Asilidæ. 


c. Marginal cell open, or rarely closed at extreme tip; mesopleural 
ls anting. (DASY POGORNIN ZY! sn d 
Marginal cell closed; mesopleural bristles present; male abdomen 
with seven (rarely six) segments; species often stout and very 


hairy. (LAPHRIIN Æ) Ra — f 
d. Abdomen of male with six segments. (Laphýstia, Pórasis, 
Psilocürus, Trichárdis, Triclis) .......... PYRTANIIN/E 


Abdomen of male with seven, of female with eight segments. ...e 

e. Front tibiæ without a claw-like apical projection. (Anisopógon, 

Cyrtopógon, Dióctria, Habropógon, Heteropógon, Holo- 

pógon, Lasiopógon, Microstylum, Myiélaphus, Pycno- 
pógon, Rhádinus, Stenopógon, Stichopógon (Fig. 554)). 

EREMOCNEMINJE 

Front tibi: with a claw-like apical projection. (Cenopógon, 

Cophüra, Dasypógon, Deromýia, Isopógon, Nícocles, 

! The divisions of the Dasypogoninz and Laphriinæ have less rank than the other two sub- 


families of the Asilidæ, but are given because of the dominance of this family. The divisions of 
the Dasypogoninæ have no corresponding type genera. 
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Saropógon, Selidopógon, Tarácticus). (DASYPOGON- 
TORR NEO RE Oe Gb alae cee ACANTHOCNEMINAE 

f. Small, usually dark colored; third antennal joint with a subapical 
thorn on upper side; side callouses of metanotum hairy or with 
blunt bristles; crossveins closing discal and fourth posterior cells 
usually in lina with each "s (Fig. 555); genitalia relatively 
small and ventrally placed. (Atomésia (Fig. 555), Amatho- 
myia, Loewinélla) ————— € ATOMOSIIN/E 
Moderate to large, rather heavily pubescent species; third an- 
tennal joint without subapical thorn; side pieces of metanotum 
never bristly; crossveins closing discal and fourth posterior cells 
not in the same line; genitalia free and usually large. (Làphria, 
Andrenosóma, Ctenóta, Dasyllis, Dásythrix, Lámpria, 
Lámyra, Nisa, Pogonosóma) ........ LAPHRIINÆ, s. str. 





556 
Figs. 556, 557. Cyclorrhaphous Antennæ and Tarsus 


550. Antenne: A, Dolichopus, Dolichopodidæ; B, Drapetis (Williston) 
Empididæ; C, Volucella (Williston) Syrphidæ; D, Gonia (Williston) 
Tachinidæ; E, Glossina (Hegh) Glossinide. 

557. Musca, end of tarsus, showing hair-like apan (Kellogg) dE 


50. No functional frontal suture or lunule above antennæ, front uni- 
formly chitinized, without an anterior median differentiated 
stripe mo al E m cT. LS 51 

Frontal suture well developed as a horseshoe-shaped groove over 
the antennz continuing down so as to separate the center of 
the face from the sides, frontal lunule present as a crescentic 
sclerite between the antennæ and the frontal suture (Fig. 594),! 
middle part of front nearly always differentiated from the 
orbits; calypteres and alula usually pronounced; arista almost 

! The frontal suture is forced open by the protrusion of the ptilinum, an eversible sac, for 
prying off the lid of the puparium at the time of emergence of the adult. Newly emerged flies 
of this group sometimes show the ptilinum; in older flies the ptilinum is withdrawn and the 
frontal suture closes to form the characteristic seam over the antennæ. The lid of the puparium 
opens by a circular cleft (see Fig. 763), hence the significance of the group-name Cyclorrhapha, 

meaning circular seam. In the coðrdinate group Orthorrhapha (including couplets 32 to 49) 


the pupa case opens by a dorsal straight longitudinal seam (see Fig. 707) and accordingly the 
frontal suture and ptilinum are not developed. 
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always dorsal; costa not extended to hind margin of wing; 
first two dorsal segments of abdomen more or less fused. 
MUSCOIDEA) . nom , .59 
51. Venation not of ihe US Voted D TES. 570 and 571, a 
closed cell (diseal or diseal and second basal) usually formed 
between the branches of the media, wings neither with radial 
branches concentrated near costa and medial veins extending 
obliquely across field of wing (as in Fig. 570), nor of lanceolate 
shape with long second vein and ambient costa (as in Fig. 571); 
antennæ evidently two- or three-jomted, the W joint not 


spherical; male sometimes holoptic ....... 52 
Venation peculiar, of the type repr Gen by vi. 570 or "Pig: D 
no discal cell; eyes of both sexes widely separated. .......... 54 


52. Alular edge of wing without hairy bristles; posterior crossveln 
(m-m) usually present and then always located much beyond 
the anterior crossvein (r-m); anal cell acute (Fig. 563), rec- 
tangular (Fig. 561), rounded (Fig. 565) or obtuse (Fig. 560), 
when the anal cell is acute, the basal cells are relatively long and 
the subcosta is either vestigial or terminates in the costa; hind 
tarsi with first joint longer thansecond e a .53 

Alular edge of wing with feathery o me cells m Alea 
cell very small, r-m and m-m crossveins in same transverse line, 
anal cell short and acute, the anal vein reaching margin, medial 
branches disjoined basally, Se ending in Ri; postocular cilia 
present; hind metatarsus shorter than next joint. (Sciadócera, 
(Fig. 584), neotrop., austr.) .......... SCIADOCERATIDE 

53. Anterior crossvein (r-m) located beyond basal fourth of wing, dis- 
cal cell usually separate from second basal, third vein often 
forked, often four posterior cells, 7.e. M» separate from Mh, 
Sc vestigial or ending in costa; calypteres minute; eyes usually 
with a small incision at the antennæ; seriate postocular cilia 
wanting; antennal style usually terminal; proboscis usually 
rigid; male genitalia not inflexed; dull colored Species, almost 
never metallic. A large family of over 2000 species, widespread, 
but principally holarctic and neotropical....... EMPÍDIDÆ 


a. Anal and discal cells complete, or if either is incomplete the front 
coxæ are very long and the front legs are raptorial, or else the 
analanglelaMthe wines eccarne ul site. C TEE b 

Discal cell united with second basal (Fig. 561), anal cell and anal 
vein wanting or incomplete, three posterior cells, Se vestigial or 
wanting, third vein always simple. (Tachydrémia, Drapetis 


d. 
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(Fig. 556b), Coloboneüra, Micrémpis, Platypálpus (Fig. 561), 
Stilpon, Tachypéza, Tachyémpis). TACHYDROMIINÆ 
Anal angle of wing not projecting, costa weakly but visibly con- 
tinuing around hind margin of wing, anal crossvein (Cui) acute, 
perpendicular, or rounded, rarely obtusely closing anal cell; 
front cox: longer than posterior pairs; proboscis short; eyes 
broadly separated on the front; mesopleuræ oblique. ........¢ 
Anal angle more or less dance if the wings taper uniformly 
toward base, the mesopleuræ are vertical or the hind margin of 
the wing is thin; front coxæ not elongate; male often holoptic. .e 


. Front legs raptorial, located well forward, front coxæ subequal to 


femora in length; radial sector arising closer to anterior cross- 
vein than to humeral erossvein. (Hemerodrómia, Chelífera 
(Fig. 564), Chelipoda, Colàbris, Drymodrómia, Mono- 
dromia, m O nem HEMERODROMIINA 
Legs slender, the front pair not distant from the others, the coxæ 
not long and the femora not thick; radial sector arising nearer 
base of wing. á ..d 
Second antennal joint connected with third by : a | finger like. pro- 
jection on inner side; no anal cell: restricted to southern hemi- 
sphere. (Ceratómerus, Icásma) ....... CERATOMERINAE 
Second antennal joint normal; anal cell present: niostly found 
about swiftly running brooks and waterfalls. (Clinécera 
(= 4talánta), Boreodrómia, Dolichocéphala, Heleodrómia, 
(Oreothàlia (Fig. 562), Synamphótera, Trichopéza, Wiede- 
mánnia) (ATALA NTÌ NÆ). ... CLINOCERATINÆ 
Anal crossvem forming a distinct angles w ith basal part of anal vein; 
proboscis rarely longer than head; thorax often highly arched. . .f 
Anal crossvein recurved and confluent with underside of anal cell, 
the anal vein usually an independent fold; proboscis often long 
rarely porrect; antennz usually three-jointed. (Émpis (Fig. 
560), Glóma, Hesperémpis, Hílara, Hilarémpis (lig. 558), 
Hormopéza, Iteáphila, Micróphorus, Rhamphomjia). 
EMPIDINZE 
Anal cell as long as second basal, or Rm its outer angle acute; 
Se distinct. . o 
Anal cell shorter ‘than or about as s long. as second basal ‘cell, its 
outer angle obtuse or right; Sc weak; proboseis short. (Ocy- 
drómia, Anthàlia, Bicellària, Euthyneüra, Hoplocýrtoma, 
Leptopéza, (Edàlea, Trichina) ........ OCYDROMIINJE 
Discal cell emitting three veins, costa visibly continuing on hind 
margin; proboscis short and ineurved; antennæ three-jointed; 
thorax not highly arched. (Brachýstoma (Fig. 559), Anomal- 
émpis, Homalocnémis). (Including HOMALOCNEMIN Æ). 
BRACHYSTOMATINÆ 
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Diseal cell emitting two veins; proboscis rigid, porrect; antennæ 
two-jointed; thorax greatly arched. (Hybos (= Noésa), Eu- 
hybos (Fig. 563), Meghyperus, Lactistomyia, Syndyas, 
Synéches). ed 0 ANDA HYBOTINÆ 





Figs. 558-567. Empididæ, Dolichopodidæ 


558. Hilarempis, male. Empididæ. 

559. Brachystoma, wing. Empididæ. 

560. Empis, wing. Empididæ. 

561. Platypalpus, wing. Empididæ, 

562. Oreothalia, male. Empididæ. 

563. Euhybos, male (Melander) Empididæ. 

564. Chelifera, male (Melander) Empididæ. 

565. Dolichopus, wing. Dolichopodidæ. 

566. Psilopodinus, wing (Aldrieh) Dolichopodidæ. 
567. Argyra, male (Cole) Dolichopodidæ. 


Anterior crossvein located within basal fifth of wing (Fig. 566), 
discal cell always confluent with second basal, third vein never 
forked, three posterior cells, i.e. M; and M; fused, Se when com- 
plete ending in Rj; calypteres rather large and fringed; a row of 
postocular cilia present; proboscis almost always soft; male 
genitalia more or less inflexed under abdomen; color usually 
metallic green. A large family of over 2000 species, widespread, 
principally holarctic and neotropical.. DOLICHOPÓDIDÆ 
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. Fourth vein typically broken, the front fork widely diverging and 


angulately approaching the third vein (Fig. 566); head short and 
broad, oceiput concave, vertex sunken, ocellar triangle promi- 
nent; hypopygium free, its appendages visible; slender species 
with short and broad thorax, long narrow abdomen and long 
slender legs. (Sciopus, Chrysosóma, Leptoréthrum, Mes- 
órhaga, Psilopodinus (Fig. 566), Tenüopus). (AGONOSO- 
MATINA, LEPTOPODIN&, PSILOPODIN Æ, SCTA POD- 
INA) . ..... CHRYSOSOMATINE 
Fourth vein 1 not angulately fractured though sometimes bowed; 
vertex not sunken; thorax longer than broad.......... Jb 


. First antennal joint bare, or if exceptionally hairy then the occiput 


is concave and fitting against the thorax, or the Sa are broad, 
or the hypopygium i is not free. Sø Ic 
First antennal joint pubescent; ‘oceiput t convex; face ‘of ‘male 
usually narrow and with only a weak indication of a transverse 
impression; palpi small; alar callus present; hind erossvein dis- 
tant from margin; middle tibiæ with an apical set of five bristles; 
hy popygium large, rather free, with evident and often large 
lamellæ; robust and bristly species. (Dolíchopus (Fig. 556a, 
565), Hercóstomus, Orthochile, Paraclius, Pelastoneürus, 
Tachytrechus) a R ee eter DOLICHOPODINÆ 
Proboscis stout, with an incurved hook; coxæ spined; front femora 
basally with two divergent spine-like bristles; maritime species. 
(Aphrosylus, Teneríffa) ............... APHROSYLINE 
Proboscis not furnished with a hook-like Pre organ; coxæ and 
front femora not so spined....... ot oad 
Face usually broad, with evident transverse ‘impression Pacte e 
Face usually narrow, with an incomplete transverse impression, 
which is sometimes entirely wanting, at least in male. ....... h 


. Arista dorsal; postvertical bristles evident; palpi usually very 


broad, applied against proboscis; occiput usually convex; hy- 
popygium small, not free, with small to large appendages. SER 
Arista apical or subapical; postverticals minute or wanting; occi- 
put concave; thorax with a prescutellar bare, flattened area; 
hypopygium long, without long evident appendages; alar callus 
not distinet. (Medétera, Oligochætus, Thrypticus; Sacco- 
pherónta, ethiop. Jð . MEDETERINÆ 
Hind crossvein nearly parallel with 'hind margin of wing, fourth 
vein bent forward and ending before wing-tip; upper occi- 
put concave; no acrostichal bristles; hypopygium sunk into 
sixth segment. (Plagioneùrus, Amaea). 
PLAGIONEURINÆ 
Hind crossvein nearly transverse, located close to hind margin of 
wing, the distal segment of fifth vein short. .............--+- g 
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g. Acrostichal bristles absent. (Thinóphilus, Eucóryphus, Peódes, 


g- 


Schænóphilus, ethiop.) .............. THINOPHILINÆ 
Acrostichals present. (Hydróphorus, Liáncalus, Orthocerà- 
tiumwScellus Wee e HYDROPHORINÆ 


h. Third antennal joint usually long and narrow, with apical arista, 
second joint transverse; occiput convex; middle tibiz with 
apical ring of bristles; hypopygium long and free. (Rhaphium, 
Eutarsus, Machérium, ner n Systenus, Xiphán- 


drium) . : g RHAPHIINÆ 
Third antennal joint triangular. or r spherical, ‘short, rarely some- 
vhablensthencdbwithdonasfkrsa oc coon aan ogneuscaneode i 


Th Hypopygium large and free, appendages more or less conspicuous; 
thorax short, scarcely longer than broad, with prescutellar area; 
abdomen long; legs slender and without set of apical bristles on 
middle tibiæ. (Neurigóna, Oncopygius)... NEURIGONINÆ 

Hypopygium usually small, rarely free, often hidden, the appen- 
dages never large “though: visible from beneath.............. j 

j. Abdomen and legs elongate; antennæ located very high; ocellar 
triangle prominent; no pulvilli; hind margin of first ‘abdominal 
segment raised. (Stolidoséma, mekap) 


STOLIDOSOMATINÆ 
Abdomen short and robust; thorax longer than broad; middle 
tibiæ tipped with set of bristles. ........ ræ. dk 


k. Occiput rather concave; arista dorsal or subapical hy pobyg eium 
cap-shaped or hemispherical, usually with four or more strong 
bristles and only rarely with distinct appendages; body bristly, 
usually apex of abdomen furnished with bristles. (Diáphorus, 
Argyra (Fig. 567), Asyndetus, Chrysdtus, Leucóstola). 

DIAPHORINJE 

Occiput convex; third antennal joint short-triangular, pubescent, 
with dorsal arista; face of male narrow; hypopygium small, 
rarely free and with appendages; usually small, weakly bristly 
species, the apex of abdomen without bristles.............. l 

l. Acrostichals wanting. (Xanthochlòrus, Chrysotimus, Lam- 

prochròmus; Micromórphus, ethiop.). 
XANTHOCHLORINÆ 
Acrostichals present, in one or two more or less evident rows. 
(Campsicnémus, Sympycnus, Syntormoneüra). 
CAMPSICNEMINÆ 


Suborder Brachycera, Section Cyclorrhapha 


54. Radial veins stout, running into the costa near middle of wing, 
medial veins weak and extending obliquely across wing, no 
crossveins and therefore no basal cells (Fig. 570); antennz placed 





571 d 
Figs. 568-572. Phoridæ, Lonchopteridæ 


a. 
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low, apparently single-jointed because the minute basal joints 
are set in a cavity of the third joint, provided with a long, apical 
or subdorsal, three-jointed arista; palpi projecting, not jointed; 
hind legs long, their femora compressed; first and second 
abdominal segments separate; small, humpbacked, quick- 
running flies of characteristic form. Widespread, many species, 
mostly holarctic; including most myrmecophilous genera of 
flies, some of which are specialized and degenerate forms. 


(See couplet 155). BHYDOCERA s. mos PHORIDE 





. Paraspiniphora (Verrall) Phoridæ. 

. Chætoneurophora (Cole) Phoridæ. 

. Megaselia, wing. Phoridæ. 

. Lonchoptera, wing of female. Lonchopteridze. 
. Lonchoptera, male (Verrall) Lonchopteridæ. 


Propleurz lateral in position, visible from the sides, prothoracic 
spiracle not visible from above: oo onccusocceus cngocceeauce b 
Propleuræ small, anterior in position, the humeri formed by the 
mesonotum, prothoracie spiracle visible from above; female 
usually wingless; ant-guests. (Platyphora (= Ænigmàtias), 
Ænigmatístes, Psyllomyia). (ÆNIGMATIIN Æ). 
PLATYPHORINÆ 
Tibiæ usually with one or several long preapical bristles; lower 
frontal bristles when present curving obliquely upward; meso- 
pleuræ usually undivided; both sexes winged. (Phðra (= Tri- 
neüra), Chætoneuróphora (Fig. 569), Conicera, Diplo- 
neüra, Hypócera, Paraspiniphora (Fig. 568).. PHORINJE 
Tibiæ without any long preapical bristles, bare or ciliate on the 


306 


BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY 


edge; two or four supra-antennal proclinate bristles; female 
often wingless or with aborted wings. (Metopina, Apocépha- 
lus, Chonocéphalus, Gymnóphora, Ecitomyia, Mega- 
sélia (= Aphiocheta) (Fig. 570), Puliciphora (= Stethópathus), 
Rhyncophoromfia, Pu PU 
STETHOPÁTHIDÆ). ED ka . METOPININÆ 


Wings rather pointed at tip, lanceolate (Fig. 571,) costa encom- 


passing entire wing, basal cells very small, second vein (R;) 
ending almost at wing-tip, anterior crossvein not obvious, no 
discal cell, the three branches of media arising from a common 
stalk from the apex of the second basal cell, Cu; of female curv- 
ing forward and ending in M4 at middle of wing-length, thus 
forming an apparent anal cell (Fig. 571), of male short and reach- 
ing hind margin (Fig. 572), veins largely setulose above; oral 
margin bristly; third antennal joint rounded, with a long 
subterminal bristle; thorax with bristles but no hairs. Princi- 
pally palæarctic, few species, females rare. (Lonchóptera 
(Figs. 571, 572) (= Musidóra)). (MUSIDÓRIDÆ). 
LONCHOPTÉRIDJE 


55. Proboseis small, very rarely elongated; front never as broad as the 


width of the eye, no functioning lunule suture above antenne, 
eyes of male usually meeting; face without subantennal 
BEOONES k s sn rg rir ien syste CETT NIE I E EO 56 


Proboscis distinctly longer than head, slender, stiff and often 


folding (Fig. 578); head wider than thorax, front broad in both 
sexes; face with a groove or grooves under the porrect antenne, 
buecal cavity large; no body bristles; abdomen clavate, de- 
flexed at tip; first posterior cell pointed, anterior erossvein near 
middle of discal cell. Widespread, about 500 species; parasitic 
on wasps, bees and Orthoptera. (See couplet 80). 
CONOPIDE 


a. Vertex and tibiæ without bristles; anal cell rather we and pointed; 


ovipositor not excessively long. . 


Vertex with bristles, tibia spurred; anal cell small; ov vipositor very 


long; proboscis long and geniculate; third antennal joint with 
subdorsal arista. (Stylogaster, mainly neotrop.). 
STYLOGASTRINÆ 


b. Third antennal joint with dorsal two-jointed arista; proboscis 


usually hinged at middle, the distal part folding back; ocelli 
present sess eemeta e E EET UE. c 


Third antennal joint with short apical style; ocelli usually vesti- 


c. 
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gial; proboscis directed forward, not geniculate at middle; 
abdomen constricted toward base. (Cónops (Fig. 577), Physo- 
céphala (Fig. 579), Tropidomyia) .......... CONOPINÆ 
Anal cell equal to second basal cell; ovipositor large and folding 
forward under abdomen. (Dalmánnia (Fig. 578)). b> 
DALMANNIINÆ 
Anal cell much longer than second basal; ovipositor not extending 
forward under abdomen.  (Myópa, Sicus, Thecomyia 
(=Otssonyia), ZOdion) orn sa . MYOPINÆ 








56. 


Figs. 573-579. Syrphidæ, Conopidæ 


. Microdon, wing (Williston) Syrphidæ. 
. Eristalis, wing. Syrphidæ. 

. Copestylum, wing. Syrphidæ. 

. Syrphus, male (Metealf) Syrphide. 

. Conops, wing. Conopide. 

. Dalmannia, male (Cole) Conopidæ. 

. Physocephala (Lugger) Conopidæ. 


First posterior cell (R;) open, though sometimes narrowed, no 
extra vein crossing the anterior crossvein (r-m). (If the anal 
cell is narrowly open at the margin see Bombyliidæ, Cyrtosiinæ, 
couple ST e ee a E seg ERE 57 

First posterior cell (R;) closed (Fig. 574), usually an extra vein 
between the third (R;) and fourth (ML) veins and crossing the 
anterior crossvein (r-m); costa continuing around margin or 
stopping at wing-tip; anal cell closed just before wing-margin, 
therefore short-petiolate, the vein closing discal cell parallel with 
margin; head and body usually without bristles; arista. dorsal, 
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very rarely terminal; male usually holoptic; ocelli always 
present. Characteristically showy flower-flies with yellow 
markings; quick fliers and good hoverers; cosmopolitan, about 


3000 Species. a ðs tease ae ELS DS SYRPHIDE 
Antbunckclongate-poncct EH ë FFT TIT so uB aa eH b 
Antennæ moderate in length, Stop if elongate and K 

not placed on a produced front. ....... 6 


. First posterior cell without stump ofa v ein i from the third % vein. .c 


First posterior cell with a stump of a vein from the third vein 


which almost divides the cell into two....................-. d 
Antenne inserted on a strong frontal process; a single red ab- 
dominal band. (Psárus) .... : PS ARINÆ 


Antennæ inserted on the flattened front; abdomen marked with 
several reddish bands. (Chrysotóxum) . .CHRYSOTOXINE 
Arista dorsal; face rounded and pilose; scutellum usually armed 
and emarginate; sometimes antennz of male split into two or 
four parts; larvæ and pups developing in ant nests. (Microdon 
(Fig. 573), Mixogáster, Rhopalosyrphus). (Including 
MASARÝGIDÆ, neotrop., with antennæ of male split into 
lobes) e c cou mc T MICRODONTINÆ 
Style terminal, antenn on frontal processes; face not with abundant 
pile. (Cerióides (=Céria, = Sphyrimórpha))... CERIOIDINE 


Anterior crossvein located before middle of discal cell, nearly 
always- rectaneolar t oro DLL TUTTI f 
Anterior crossvein near or beyond middle of discal cell, usually 
oblique ...... .n 


. Wholly black or metallic tinted species, if abdomen is ;spotted with 


yellow, the facial profile is parallel with eye-margin and face 
and eyes are pubescent; front of mesonotum pubescent. ..... g 
Pale color marks present on head, thorax and abdomen. ....... i 
Antennæ with terminal bristle. (Callícera). CALLICERATINE 


AmtennseswitlNdorsalaristuk E EC coc o0 comm SSeS es ow cones h 


. Third antennal jomt very large, orbicular, thick; abdomen con- 


cave below, genitalia entirely hidden from dorsal view. (Nausi- 
sáster) . eee _........ NAUSIGASTRINJE 
Third antennal joint ‘smaller; ‘abdomen not strongly concave 
below, the genitalia usually mer visible from above. (Chi- 
låsia, Chrysogåster, Cnåmodon, Heringia, Orthoneüra, 


Pipiza, Psilota) m 1 ee ree ae: CHILOSIINÆ 
Lower part of face strongly projecting. .......00000 0... 0... J 
Lower part of face not str ongly projecting. ... l 


. Face distinctly projecting conically downward; third antennal 


joint stout, with thickened three-jointed arista. (Pelecócera, 
Chamæsýrphus) ein Sa erent ee OE PELECOCERATINJE 


57. 
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Face not projecting downward, but strongly produced forward; 
third antennal joint not stout and not with thickened arista. .k 
Alula very small; abdomen clavate; hind femora thickened. 


(Sphegina, Neoáscia) ...................... SPHEGINÆ 
Alula normal; abdomen short, not constricted at base. (Brachy- 
òpa RCV! e n c BRACHYOPIN/E 


Humeral calli and the region between them destitute of pile; 
marginal cell open, vein closing first posterior cell usually 
parallel with margin; arista bare or pubescent.............. m 

Humeral calli and the interhumeral region more or less pilose; 
marginal cell closed, vein closing first posterior cell distally 
recurrent; arista heavily plumose; hind coxæ with hair behind. 
(Volucélla (Fig. 556c), Copestylum (Fig. 575), Temnócera). 


VOLUCELLINÆ 
Abdomen elongate, Pod narrow. Sarena Dòros, Spathio- 
gáster) ....... Me BACCHINJE 


Abdomen oval, not 1 narrow at hasar nor bv cis. (Srphus (Fig. 
576), Dídea, Eriozóna, Leucozóna, Melanóstoma, Pára- 
gus, Platychirus, Pyrophæna, Sphærophöria, Xantho- 
DrAmma m oed ce ec NE SYRPHINÆ 


. Third vein bending deeply into first posterior cell (Fig. 574); 


femora with conspicuous pateh of black spinules near base. 
(Erístalis (Fig. 574), Arctosýrphus, Helóphilus, Mallöta, 
Megáspis, Mérodon (=Lampétia) (M. equéstris, Narcissus 
bulb-fly)). . j .ERISTALINJE 
Third vein not ‘bending deeply into first posterior cello 
Arista plumose. (Arctóphila, Conosyrphus, Pararctó hila, 
Sericomyia (= Cínzia). (CINXIINA, SERICOMYI NÆ). 


ARCTOPHILINÆ 

lAtistanbarelsiipu bescen oe anae ` TOLLIT D p 
Apical crossvein recurrent, usually with a stump of a vein at the 
angle. (Eumérus) . = = . EUMERINÆ 


Apical erossvein oblique, at most v very y slightly recurrent at apex.q 
Marginal cell closed and petiolate. (Milësia) . . MILESIINÆ 
V cell open. (Xylóta (—Zélima), Brachypálpus, Calli- 
próbola, Cynorrhina, Criorrhina (= Penthesilea), Myio- 
lépta, Sphecomyia, Spilomyia, Syritta, Temnóstoma, 
Tropidi2N Pee 0. ran XYLOTINJE 


Proboscis firm, styliform, porrect or short; male genitalia terminal, 
more or less asymmetrical; subcosta evanescent, not reaching 
costa, anal angle of wing more or less rectangular, no alula, 
costa interrupted at fourth vein; arista usually thread-like and 
terminal (Fig. 563). (Subfamily Hybotinæ, see couplet 53, g). 

EMPÍDIDÆ, part 
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Proboscis very small and soft; male genitalia forming a hypopy- 
gium inflexed under the abdomen; subcosta complete, ending 
incostap"e oo du PEE a a E Ur TL SS 58 

58. Antennæ with terminal arista; face small and broad; anal angle of 
wing more or less full, basal cells small, second basal much 
shorter than discal cell; hind tibiæ and tarsi dilated, especially 
in male; head and thorax with bristles; female sometimes bright- 
colored. About 100 species, principally holarctic, some nearctic, 
indoaustralian and ethiopian. (Platypéza (=Clithia) (Fig. 





Figs. 580-584. Pipunculide, Platypezidæ, Sciadoceratidæ 


580. Pipunculus, male (Cole) Pipunculidæ. 

581. Opetia, wing (Verrall) Platypezidz. 

582. Calotarsa, female; a, hind tibia and tarsus of male (Cole) Platypezide. 
583. Platypeza, wing. Platypezide. 

584. Sciadocera (Tonnoir) Seiadoceratidæ. 


583), Agathomyia, Calotarsa (Fig. 552), Microsània, Opétia 
(Eig BD) CLY THD 2) EM 1 PLATYPÉZIDJE 
Antennæ with dorsal arista; face narrow; legs not dilated; head 
and body without true bristles; head very large, usually spheri- 
cal, consisting almost wholly of the eyes; anal angle of wings not 
developed, second basal cell subequal to discal cell in length; 
anal ecll closed near margin; ovipositor large, with bulbous 
base and long sword-like point, inflexed under abdomen. About 
300 species, principally holarctic and australian, some nearctic 
and ethiopian. (Pipünculus (= Dórylas) (Fig. 580), Chálarus, 
Nephróceros, Verrallia). (DORYLAIDÆ). PIPUNCÜLIDÆ 
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Schizophora 


59. Coxe close together, the legs attached ventrally; head movably 
separated from thorax; adults not ectoparasites upon mammals, 
birds or bees; rarely viviparous, in which case the new-born 
young are very immature. (EUMYIIDÆ, MUSCOIDEA, 
MÓÐ AR An E T RH 60 

Coxe broadly separated from each other, the legs appearing at- 
tached toward the sides of the thorax and therefore sprawling 
(Fig. 663); head often small and closely united with body, the 
eyes more or less reduced, often wholly wanting, ocelli wanting 
or vestigial; adults usually much flattened, of a leathery or 
horny structure, often wingless, living parasitically upon warm- 
blooded vertebrates or upon the honey bee; viviparous, the new- 
born larvæ well developed, ready for pupation, Braulidæ ovi- 
parous in bee-hives. (PUPÍPARA, EPROBOSCÍDEA, OMA- 
LOPTERA, NYMPHIPARAJ Rr 138 

60. Second antennal joint with a longitudinal seam along upper outer 
edge which extends quite to the base; anterior orbits not differ- 
entiated above from the lateral vertex plates, bearing a row of 
convergent lower frontal bristles which are more distant from 
eye-margin than the upper frontal bristles are (Fig. 594); usu- 
ally at least lower calypter large; posthumeral and intra-alar 
bristles usually both present; thorax with a complete trans- 
verse suture before wings (Fig. 585); front of male usually 
narrow or the eyes meeting; subcosta always distinct and ending 
in costa, first vein (Ri) never short (Fig. 598); abdominal spir- 
acles at least of segments two to five located in side margins 
of tergites, very rarely in the membrane. (CALYPTRATÆ, 
MUSCARIDÆ, MYODARIA SUPERIORA, THECOSTOM- 
ATA) TN AR N A 61 

Second antennal joint without such a seam (except Loxocera, 
couplet 124); anterior orbits usually separated above from 
lateral vertex plates, or the latter alone developed and bearing 
fronto-orbital bristles (if exceptionally the fronto-orbital bristles 
are located on the orbits the lower ones are closer to the cyc- 
margin than the upper ones are); lower calypter vestigial or 
undeveloped; posthumeral bristles absent; thorax without a 
complete transverse suture in front of wings, posterior callosity 
usually absent; a visible membrane connecting the dorsal and 
ventral sclerites of the abdomen, in which the spiracles are 
nearly always located (if spiracles are in tergites, e.g. Chlorop- 
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ide and Ephydride, the subcosta is imperfect); front of both 
sexes of nearly equal width, or if wider in female the greater 
width is due to a widening of the middle stripe; fourth vein (Mj) 
nearly straight, never angulate or with an appendage; often 
very small species. (ACALYPTRATÆ, BORBOROIDEA, 
HAPLOSTÓMATA, MYODARIA INFERIÓRA). ....... 71 





Figs. 585, 586. Calliphoridæ 


Calliphora, thorax, dorsal view (Walton) Calliphoridæ. 
Calliphora, thorax, lateral view (Walton) Calliphoridæ. 

Sclerites: Cx, front coxa; H, humerus; Hp, hypopleura; M, posterior 
portion of mesonotum (metazona); Mp, mesopleura; Mn, metanotum; 
P, anterior portion of mesonotum (prozona); Pp, propleura; Ptp, ptero- 
pleura; S, seutellum; Stp, Sternopleura. 

Bristles: ac, acrostichals; de, dorsocentrals; h, humerals; ia, intra-alars; 
n, notopleurals; pa, post-alars; ph, posthumerals; ps, presutural; sa, 
supra-alars. 

e, calypteres; TS, transverse suture separating prozona from metazona. 


Mouthparts functional; usually with sternopleural bristles at least, 
olteni very pristlyispecies KAV VTV VT TT `` ` 62 
Mouth-opening small, the mouthparts vestigial or wanting; 
vibrissæ and bristles undeveloped, no sternopleural bristles; 
front broad in both sexes; antennæ set in the facial groove or 
grooves; lower calypter with margin only slightly pubescent. 
GSTRIDA 


Head apparently closed below, the small mouth-opening filled by 
the proboscis with which it is connected by a membrane, mouth- 
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parts atrophied or even wanting, the proboscis never angled at 
base anstoalvasubar ð a. b 
Head with a deep groove beneath, mouthparts present, proboscis 
angled at base, Sd awn in the „oral groove, palpi not visible; 
arista bare or plumose. (CUTERÉBRIDÆ).. es d 
. Middle part of face narrow; hypopleuræ with fan of strong hairs. 
(Gstrus (Fig. 590), cosmop., in nasal cavities of sheep, ante- 
lope, ete.; Cephalomyia, S. Eur., N. Afr.; Pharyngomýia, 
Eur., in pharynx of elk; Rhinæstrus, Er Afr., in nasal 
cavities of horse and hippopotamus) .......... ÆSTRINÆ 
Niddle part Gil TAKES broad. a. NETT c 
. Middle part of face deeply sunken; hypopleuræ without hairs. 
E lephant stomach bots. (Cobbéldia (Fig. 591), Rodhaino- 
myia, ethiop.) . ...... COBBOLDIINÆ 
Middle part of face forming a 1 slightly convex plate; hypopleuræ 
with bundle of hairs. Warbles, widespread, occurring under 
skin of host. (Hypodérma, in ruminants; (Edemágena, in 
reindeer; (Estromyia, in rodents) .... HYPODERATMINÆ 
. No facial carina; antennal pit large and deep; antennæ elongate, 
the third joint three times as long as second................ e 
Facial carina present; antennal pit small and shallow; antennæ 
short. Rodent parasites, mostly American. (Cutérebra (Fig. 
589), Bogéria, Rogenhófera) .......... CUTEREBRINJE 
. Epistoma rather broad, projecting obliquely forward and down- 
ward between sides of face; arista thickly long-plumose to tip. 
(Pseudogamétes, neotrop.) ...... PSEUDOGAMETINÆ 
Epistoma very narrow, projecting straight downward between the 
sides of face; arista with hairs on upper side only. (Derma- 
tóbia, neotrop., under skin of mainmals, including man). 
DERMATOBIINE 


. Hypopleuræ and pteropleuræ with one or more vertical rows of 
bristles or hairs (Fig. 586); fourth vein (Mi) curving or bending 
forward, narrowing or closing first posterior (apical) cell, often 
with a spur (M5) at the bend (Fig. 598); when three sterno- 
pleural bristles present usually but one behind. (TACHINOI- 
DEAE NM UM estes 63 

Hypopleuræ without a vertical series of strong bristles below 
spiracle, if rarely the hypopleural bristles are present there is 
no row of bristles on pteropleura (in Stomoxys, which has a 
porrect rigid proboscis (Fig. 602), both hypopleural and ptero- 
pleural hairs are present); when three sternopleural bristles 
present usually two behind; ventral membrane usually distinct; 
postscutellum not developed convexly.................... 68. 
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63. Postscutellum little developed, not convexly prominent (Fig. 
586), if more or less prominent the metathoracic spiracular cov- 
ering is not in two parts but covers the entire lower portion, 
leaving a small opening in middle above; middle segments of 
abdomen rarely with rather strong hairs; second ventral seg- 
ment of abdomen more or less overlapping edges of the dorsal 
SEEMS cete. UC Le DITE CERE CIC 64 

Postscutellum strongly developed in the form of a transverse 
rounded ridge often projecting as far as apex of scutellum; 
dorsal segments of abdomen with strong bristles in addition 
to finer hairs, their edges overlapping all the ventral seg- 
TESnis A ð erst crv eee eee 66 

64. Hindmost posthumeral bristle located lateral to the presutural 
bristle (Fig. 585) (sometimes absent in Engyzops); propleura 
and prosternum hairy (bare in Pollenia (Fig. 600) which has 
matted metallic hairs on mesonotum); generally two notopleural 
bristles, rarely three; arista generally long-plumose; body usu- 
ally metallic blue or green; fifth ventral segment of male with a 
split hind margin, sometimes prominently developed; eyes of 
male touching or approximated, of female separated. Cosmo- 
politan- «v. esevteere oco a CALLIPHÓRIDJE 


a. Cheeks narrow, about one-fifth eye-height; arista plumose to end; 
curve of fourth vem broadly rounded, basal vein sometimes 
setose; metathoracie spiracle with its front and back ends 
equally rounded; postscutellum usually well developed. (Mes- 
embrinélla, neotrop.) A EIS MESEMBRINELLINÆ 

Cheeks subquadrate, about half the eye-height; curve of fourth 
vein usually angulate; postscutellum not strongly developed. .b 

b. Basal section of radius with distinct setulæ or hairs on posterior 

upper c V t 
Basal vein not setulose on posterior upper udo M we Td 

c. Lower ealypter subtruncate at apex, concave on ‘outer margin, 
haired on part of upper surface; the small rounded callosity 
below base of wing often with erect hairs. (Phérmia, Chry- 
somyia, Cochliomyia (C. (Compsomyta) macellària, Screw- 
worm), Protocalliphora (maggots on nestling birds), Pro- 
tophórmia). (CH RYSOM YI] NÆ) . . PHORMIIN AE 

Lower calypter rather narrowly rounded at apex, nearly straight 
on outer inargin, bare above; subalar callosity bare or without 
distinet hairs. (Rhinia, Metállea, xdi Stoma- 
borhina PPP NUR . RHINIINÆ 
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Figs. 587-596. Calliphoride, Œstridæ, Gastrophilidæ, Cordyluridæ 


587. Calliphora, head from front (Walton) Calliphoridæ: Ant, antenna; 
År, arista; Ch, cheek; E, eye; FS, frontal suture; I, interfrontalia; 
Ocp, occiput; Pa, palpus; oe, ocellar bristles; orsi, inner row of upper 
orbital bristles; p. orse, proclinate bristle in outer row of upper orbitåls; 
r. orse, reclinate bristles in outer row of upper orbitals; vi, vibrissæ; 
vte, exterior vertical bristle; vti, inner vertical bristle. 

588. Calliphora, profile of head (Walton) Calliphoridæ. Lettering as for 
Fig. 587. 

589. Cuterebra, head from front. (stride. 

590. CEstrus, head from front. Œstridæ. 

591. Cobboldia, head from front (Rodhain and Bequaert) Gistride. 

592. Gastrophilus, head from side (Cole) Gastrophilidæ. 

593. Gastrophilus, wing (Cole) Gastrophilide. 

594. Cordylura, head from front. Cordyluride: Lun, frontal lunule; ori, 
lower set of fronto-orbital bristles; ors, upper set of fronto-orbitals; 
p.ors, proclinate bristle of upper set; pvt, postvertieals; r.ors, reclinate 
fronto-orbital bristles of upper set; vi, vibrissæ; vte, outer vertical 
bristle; vti, inner vertical bristle. 

595. Parallelomma, female (Cole) Cordyluridæ. 

596. Scatophaga, wing. Cordyluridæ. 


316 BULLETIN: MUSEUM OF COMPARATIVE ZOÓLOGY 


d. Prosternum and propleura hairy; hairs of parafacial stripe not 
reaching lower margin of eyes. Dlow-flies, Blue-bottle flies. 
(Calliphora (Figs. 585-588), Cynomjia, Lucília, Onésia). 

CALLIPHORINÆ 

Prosternum and center of propleura bare; parafacial hairs ex- 
tending to lower margin of eyes. (Pollénia (P. rüdis, Cluster- 
fly (Fig. 600); Anthracomjyia, austr.) ...... POLLENIINJE 


Hindmost posthumeral bristle placed higher than or level with the 
presutural bristle; propleura and prosternum bare, thorax not 
with matted hairs, often four notopleural bristles; arista bare 
or hairy on basal half; eyes not contiguous, front of male nar- 
ron oras wide lasin CIN.) Cann ECC C T TEE T TT TET 65 

65. Calypteres large and round, reaching scutellum; fifth ventral 
segment of male abdomen with a straight hind margin, or en- 
tirely absent; arista generally plumose only on basal half, some- 
times bare; eyes bare. Flesh-flies ...... SARCOPHÁGIDJE 


a. Head quadrangular in profile; arista usually plumose, rarely only 
pubescent; third and fourth sternites more or less evident, 
though not completely covering the margins of the tergites; 
theca of penis rarely with spine; front of male usually more or 
less narrow and without orbital bristles; more than two sterno- 
pleural bristles present (see Fig. 586, stp.). Larvæ of most 
specles feeding on carrion, some parasitic on grasshoppers. 
(Sarcóphaga, Agria, Brachýcoma, Helicóbia, Blæsóxipha, 
Ravinia, Sarcóphila, Sarcotáchina, Tephromyia, Wohl- 
fártla) m RITE SARCOPHAGINÆ 

Head not quadrangular in profile; third and fourth sternites less 
evident, covering margins of tergites; theca of penis usually 
with spine; arista bare or with very short pubescence; two 
sternopleural bristles present; front often with orbital bristles. b 

b. Middle tibi: near the middle with a single extensor bristle; cheeks 
rather narrow, eyes large, front of both sexes of nearly equal 
breadth; arista sometimes with weak pubescence; third and 
fourth sternites completely covered. Larve feeding on supplies 
stored in nests of various bees and wasps. (Miltográmma, 
Apódacra, Craticülina, Hilarélla, Metöpia, Opsidia, 
Pediasiomyia, Pachyophthálma, Senotaínia). (ME TORIS 
INE) V s selene Sce MILTOGRAMMATINJE 

Middle tibiæ with at least two bristles near the middle; eyes 
small, cheeks broad, face broader than vertex, front of female 
bemde than of me: arista bare. . 25 ze 

c. Antenne very short; genitalia large; ster nites two to five large, 
open; eyes very sail. (Paramacronychia, Nemoræa, Eur.). 

PARAMACRONYCHIINZE 
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Antennæ normal; genitalia small; sternites two to five more or 
less OVCKCdNEEE ERES r DS c EE 

d. Tergites three and four with discal macrochætæ, body bristly; 
eyes pubescent; theca fused with penis, forceps long. (Rhaphio- 
chæta, Brachyméra, Eur.) ....... RHAPHIOCHÆTINÆ 
Tergites three and four without discal machrochætæ, body with 
short bristles; eyes bare; theca free, penis without membrane. 
(Amobla) Je mis cy ees a ee oe AMOBIINA 





Figs. 597-602. Tachinidæ, Dexiidæ, Anthomyiide, Muscide, 
Calliphoride ` 


597. Belvosia. Tachinidae. 

598. Ptilodexia. Dexiidæ. 

599. Limnophora (Cole) Anthomyiidæ. 
600. Pollenia (Cole) Calliphoride. 

601. Musca, wing. Muscide. 

602. Stomoxys, head. Muscidæ. 


Calypteres narrow, with the inner edge generally bending away 
from scutellum; fifth ventral segment of male split to the middle; 
arista pubescent; eyes sometimes hairy. Larvæ parasitic on 
sowbugs, snails, beetles, etc. (Rhinóphora, Macquártia, 
Melanóphora, Phýto) ............... RHINOPHÓRIDÆ 

66. Ventral membrane more or less evident between the reduced 
sternites and the margins of the tergites, if not the abdomen 
is elongate cylindrical (Cylindromyia = Ocyptera), or the 
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female abdomen is tipped by an under-folded claw (Phania); 
abdomen destitute of stout bristles; facial plate more or less 
convexly produced nose-like below the vibrissal angles and 
fused with the lowest part (epistome). Larve parasitic on 
bugs and beetles. (Phàsia, Alóphora, Cystogáster, Clytio- 
myia, Gymnosóma, Leucóstoma, Phorántha, Trichó- 
poda). (Including GYMNOSOM ATID with four, not five, 
abdominal €—€— - "T Ld . PHASIIDÆ 
Ventral membrane not vb. cesses horing some stout 
bristles; facial plate flattened, at most slightly produced. .. .67 
67. Antenne inserted usually at or below middle of eyes, the arista 
usually hairy; no presutural intra-alar bristle; ventral segments 
of abdomen concealed below the meeting edges of the tergites; 
legs often relatively long. Larve parasitic in beetles. (Déxia, 
Myiócera, Ptilodéxia (Fig. 508), Rhynchodéxia, Thelaira, 
Theresia] dM Ro PE 3 oo TTE DEXIIDJE 
Antenne inserted above middle of eyes, the arista usually bare, 
rarely short-pubescent (Fig. 556d); intra-alar bristles usually ex- 
tending in front of suture, if not the ventral segments broadly 
visible, or the fifth ventral of male is vestigial; at least two post- 
humeral and three posterior intra-alar bristles. Tachina flies. 
Larvæ mostly endoparasitie in caterpillars and other insects. 
(Táchina (=Larvevora), Aphria, Árchytas, Belvösia (Fig. 
597), Ernéstia, Exorísta, Frontina, Gonia (Fig. 556d), 
Masicera, Phorócera, Peletéria, Siphona, Stúrmia, Win- 
themia, Zeníllia). (Including EXORÍSTIDÆ, MASICÉR- 

IDÆ, HISTRICIIDJE, etc.). (LARVZEVÓRID 2). 
TACHÍNIDÆ! 
68. Fourth vein (Mi) often bending forward to narrow the apical cell 
at the margin (Fig. 601); if the apical cell is not narrowed then 
the eyes are not widely separated, or cruciate bristles are present 
on the front, and the lower calypter is longer than the upper, 
and the abdomen proper contains only five segments; if the eyes 
are widely separated (the females and some males) the oval, 
1 This dominant group has been divided hy several taxonomists into about sixty so-called 
families, which do not have the rank of the dipterous subfamilies presented in the previous 
portions ot the key. Because the limits of these groups have not been agreed on by the students 
of the muscoid flies and because there is no satisfactory published key no attempt is here made 
to present subdivisions of the Tachinidæ. Even the distinctions between the conventional 
families Dexiid:e and Tachinidæ have hroken down of recent years with the discovery of annec- 
tant genera. Perhaps the best solution is to consider but two subfamilies, Dexiinæ and Tachin- 


ing, with a unique army of legions, cohorts and tribes of genera comprising the latter. (See 
page 9). 


69. 


b. 
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more or less bristly abdomen is distinctive; scutellar suture com- 
plete: (MUS COD EA) errr. enr LL MILL 69 
Apical cell not narrowed at margin (Fig. 596); no eruciate frontal 
bristles; eyes broadly separated in both sexes; lower calypter 
not longer than the upper; scutellar suture interrupted in the 
middle; abdomen more or less elongate, with six segments before 
the genitalia (the first two fused together, as usual). (SCATO- 

MÝZIDÆ, SCATOPHÁGIDÆ, SCOPEUMID.E). 
CORDYLÜRIDJE 


. Front femoraand tibi: beneath at most withasingle row of bristles.b 


Front legs raptorial, their femora beneath with a double row of 
bristles, front tibize with one or two rows; first vein bare above. 
(Noréllia, Plethochæta, Pycnoglóssa) ..... NORELLIIN JE 

First vein usually setose above; propleural bristle present. (Cor- 
dylira (Fig. 594), Acicéphala, Hexamitócera, Megoph- 
thalma, Orthochæta, Parallelómma (Fig. 595)). Á 

CORDYLURINÆ 

First vein bare above; propleural bristle absent. (Scatóphaga 
(=Scopeùma) (Fig. 596), Acanthocnëma, Hydromyza, Mi- 
croprosópa, Pogonóta, Spathióphora, Tricopálpus). (SCO- 
JEG VEND eset E SCATOPHAGINÆ 


Eitherthe hypopleural or pteropleural bristles or hairs present (Fig. 
586); basal bristles of abdomen reduced; fourth vein bending or 
curving forward (straight in Eginia); arista feathered to tip . .70 

Neither the hypopleural nor pteropleural hairs or bristles present; 
abdomen usually bristly; fourth vein curving backward (if 
curving forward the arista is not feathered to the tip); arista 


sometimes bare (Fig. 599). .......,....... ANTHOMYIIDE 
Anal vein complete, faint apically but reaching margin ........b 
Anal vein not distinctly traceable to margin................-. c 


Eyes of male close together on the narrowed front; calypteres 
large. (Anthomyia, Chortóphila, Egle, Hammomýia, Hy- 
lemyia (H. antiqua, Onion maggot, II. brássicæ, Cabbage 
maggot, H. cilertira, Secdeorn maggot, II. coarctata, Wheat 
bulb fly), Hydrophória, Opsolàsia, Pegomyia (P. Ayoscyami, 
Beet-fly, P. rubivora, Raspberry cane maggot), Phórbia, 
Pycnoglóssa). (HYLEMYIINÆ, PEGOMYIINA).  _ 

ANTHOMYIINÆ 

Eyes of both sexes widely separated by the broad front; calyp- 

teres small. (Fucéllia, Chirósia, Mycóphaga, Myopina). 
FUCELLIIN Æ 
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Lower sternopleural bristle wanting, or if present, closer to one of 
the upper sternopleurals than to the other................. d 
Lower sternopleural equidistant from the two upper; front in 
both sexes one-third the width of the head, each orbit with one 
long backward-directed bristle on upper half; thorax with but 
one pair of presutural dorsocentral bristles; lower stigmatal 
bristle directed downward; eyes of both sexes usually widely 
separated. (Coenósia, Chelisia, Atherigona, Limnospila, 
Lispocéphala, Schonomyjyza)....... CÆNOSIINÆ 
Pteropleura with a central group of hairs; palpi dilated apically, 
usually conspicuously dilated; front of both sexes equal to eye- 
width, the interfrontalia without cruciate bristles; parafacials 
with some hairs on their entire length. (Lispa). ..LISPINÆ 
Pteropleura usually without such group of hairs, but if haired, 
the front of the male is narrower than that of the female; palpi 
not conspicuously dilated; parafacials bare below base of 


AE nos o oM o Gol On oo Ooo tooo re p PING a Miles ore di E 
Hind tibiæ of male with a strong dorsal bristle just beyond middle. f 
Hind tibia of male without such a strong dorsal bristle......... Ë 


Anal vein very short, stopping abruptly, the seventh vein (axil- 
lary or A2) more or less distinetly eurved forward around the 
apex of the first anal; female with wholly convex front, the 
broad orbits (and in males with wide front also) bearing two 
fronto-orbital bristles on upper half directed outward over 
eyes, or the upper one directed slightly backward; middle tibiæ 
of male more or less densely pubescent and often swollen on 
inner side. (Fánnia, Cælomýia, Piezüra) . FANNIINÆ 

Axillary vein not eurving around end of anal vein; front of female 
more or less projecting forward, orbits not with two upper fronto- 
orbitals curving outward over eyes in either sex; middle tibiæ 
of male not pubescent or swollen. (Phaónia (= Aricia), Allæo- 
stýlus, Diályta, Héra, Hydrotæa, Ophýra, Pogonomjia). 
(ARICII NÆ, including HYDROTÆINÆ) .. PHAONIINJE 

Thorax with an uneven munter of dark stripes, or unmarked; 
scutellum with only the larger basal and subapical bristles; fate 
and oral margin usually produced; third and fourth veins paral- 
lel or slightly convergent, rarely divergent; usually sparsely 
short-setose. (Limnóphora (Fig. 599), ” Hebecnéma). 

LIMNOPHORINÆ 

Thorax with an even number of dark stripes, or rarely unmarked; 
scutellum usually with stout discal, prebasal and preapical 
bristles in addition to the basals and subapicals; face usually 
vertical, rarely produced; third and fourth veins usually di- 
vergent or parallel; usually strongly setose. (Mydza (includ- 
ing Spilogáster), Helina) .................. MYDÆINÆ 
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70. Proboscis needle-like, porrect, at rest completely ensheathed by 
the long slender palpi; arista strongly plumose with feathered 
hairs (Fig. 556e); prosternum membranous; middle coxæ sepa- 
rated by the forward-projecting metasternum; abdominal 
spiracles located in the membrane between tergites and stern- 
ites. Tsetse flies. (Glossina, ethiop.) (Fig. 556e). 

GLOSSÍNIDÆ 

Proboscis, if elongate and porrect, not ensheathed by the palpi; 

hairs of arista not feathered; prosternal plate developed; ab- 
dominal spiracles located in second to fifth tergites. 

MUSCIDE 


a. Proboscis of both sexes elongate, rigid, fitted for piercing and 
sucking blood, the labella not enlarged; arista with long hairs 
on upper side, bare or pubescent below; lower calypter rounded 
posteriorly, its inner basal margin well separated from the 
lateral basal angles of scutellum. (Stoméxys (S. cálcitrans, 
Stable fly (Fig. 602)), Hæmatöbia, Lyperósia (L. irritans, 
Horn fly); Haphóspatha, Eur., Afr.; Hæmatobósca, China). 


STOMOXYDINÆ 
Proboscis not heavily chitinized, the labella fleshy, fitted for 
Devore dee a a eec E E 0 b 


b. Apical cell widely open, the fourth vein gently curving back; 
hypopleural bristles present above hind cox; pteropleural 
bristles absent beneath root of wing. (Egínia, palæarc.). 

EGINIINÆ 
Apical cell narrowed; hypopleural bristles nearly always absent, 
pteropleural bristles or hairs often present; lower calypter with 
posterior curvature more or less transverse, the inner basal 
angle very close to and often touching or underlying the basal 
lateral angle of scutellum. (Músca (M. doméstica, Housefly 
(Figs. 557, 601), Cordylóbia (C. anthropóphaga, Tumbu-fly, 
ethiop.), Dasyphora, Graphomyia, Mesembrina, Moréllia, 
Muscina, Myiospila, Pyréllia, Synthesiomyia). " 
MUSCINA 


Acalyptratæ 


71. Mouth-opening small, the mouthparts vestigial; antennæ sunken 
in the facial grooves which form a rounded pocket, arista bare; 
vibrissæ and bristles absent, no sternopleural or pteropleural 
bristles; scutellar suture broadly interrupted at middle; ovi- 
positor sturdy and inflexed under abdomen; costa ending at 
third vein (Rs) which terminates much before tip of wing, the 


eo 
to 
ID 


73. 


b. 
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apical cell widely open (Fig. 593). Horse botflies, cosmopolitan. 
(Gastróphilus (Figs. 592, 593)) .... GASTROPHILIDÆ ! 
Mouth-opening normal, the mouthparts functioning; third and 
fourth veins usually parallel or converging, very rarely markedly 
diverging; larvæ not internal parasites of horses, etc......... 72 
Costa entire, no indication of a break near the end of the subcosta 
nor near the humeral crossvein; Sc nearly always distinctly 
separated from Ri and ending in the costa an appreciable dis- 
tance before R; which usually terminates near or V middle 
of wing (see Fig. 608) . em. « Ta 
Costa fractured just Before and ot subcosta (best seen vo iuste 
mitted light), or if Sc is imperfect the costa is visibly broken or 
constricted before end of first vein (Ri) (Fig. 603), or at least 
with an indication of such fracture; sometimes with an addi- 
tional break near the humeral crossvein (Fig. 658). ......... 99 
Subcosta complete, ending in the costa, usually free from T, 
rarely closely approximated to it, rarely wanting; anal cell 
prese mt m a e tO E F ST: 
Subcosta incomplete, developed anhy at boe anal Gani as 
an evanescent fold, not attaining the costa; anal cell faint or 


absent; postvertical bristles divergent............ ..98 
Vibrissæ present at the vibrissal angle of ihe Tem in bata 
to peristomial or buccal bristles or hairs................. car 
Definice vibrissæ absent ma TIT E E LL 78 
Palpi well developed......... BUE TE 


Palpi very small, vestigial; anterior oU ee never devel- 
oped; head spherical, cheeks narrow; arista bare or nearly so; 
posterior spiracle usually with at least one bristle; abdomen 
somewhat elongate and usually narrowed at base; black scav- 


enger flis Cosmopohtan RET SÉPSIDÆ 
Postvertical bristles wanting; head broadened, with projecting 
eyes. (Eurychoromypia).......... EURYCHOROM YIINJE 
Postverticals present and i c if absent, the head is not 
broadened... 0) 
First and second basal cells uisi ‘(Pandora Gis. 6 08), widespr.; Bn 
Saltélliseps, ethiop., asiat.)......... . PANDORINJE 
Basal cells sekur TO ED AR HE 


1 The enigmatical family CrenostyLip#, erected by Bigot for Cfenostylum from the Amazon 
River differs in having the arista long-plumose above, mesothorax with a short recurved bristle 
at each posterior angle and the marginal cell divided into six or seven small cells by thickened 
crossveins between the costa and the second vein. Bigot located the family near the Conopidæ 
from which it differs in the widely open apical cell and atrophied mouthparts. Apparently the 
only specimens known were collected previous to 1850. 


76. 


77. 


78. 
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Thorax verrucose, subshining, pubescence fine, forming a sheen; 
dorsal abdominal segments devoid of bristles and setæ. (Tox6- 
poda, Paratoxópoda, mainly ethiop.) . TOXOPODINE 

Thorax not verrucose, at least mesoplenræ ‘shining, hairs short, 
not forming a sheen; abdomen often with bristles............ d 


. Postocular and mesopleural bristles wanting. (Themira (Fig. 


607), Enícita, holare.; Protothemira, palæarc. ). 
THEMIRINÆ 
At least mesopleural bristle present. . "ome 


„ Front femora of male more or less excised before end and provided 


with varying sets of bristles, thorns or prongs; orbital bristle 
weak or wanting. (Sépsis (Fig. 609), cosmop.; Lasiosépsis, 


Eur., ethiop.). . at SEPSINÆ 
Front femora not excised tow ard ‘end, with or without rows of 
bristles but without spinigerous tubercles. . ae al 


. A strong orbital bristle present on each side: abdomen of both 


sexes Without bristles; postocular bristle strong. (Meróplius, 
puidesprA RM ecto» can eae IE See ee MEROPLIINÆ 
Orbital bristle weak or wanting, or if present, the postocular bristle 
is weak or wanting. (Nemópoda, Sepsidomórpha, holarc.). 
NEMOPODINÆ 


Thorax convex; cheeks, pleuræ and legs not remarkably bristly; 
poi rical bristles divergent. e RE d 
Mesonotum and scutellum more or less flattened; head, body and 
legs coarsely bristly (Fig. 613). Seashore species. (See couplet 
87) . bate ess. COLOPIDE 
Second I dido usually With: an — projection from 
the exterior edge (Fig. 635); interfrontal cross-bristles often 
present; tibize usually with preapical bristles; anal vein abbrevi- 
ated, not reaching margin. (See couplets 107 and 129). 
CLUSIIDJE 
Second antennal joint without angular projection; no interfrontal 
cross-bristles; tibize without preapical bristles; anal vein con- 
tinuing as a fold almost to margin. (See couplet 109), (Acten- 
óptera, (=Gymnomyza), p alzarc. de 
NEOTTIOPHÍLIDÆ, part 
First posterior cell (R;) closed or much narrowed at apex due to 
the convergence of both third and fourth veins (wide in Nothyb- 
idæ, couplet 81, which have remarkably long prosternum); 
abdomen elongate; legs long, or very long and slender. ..... 49 
First posterior cell widely open, if narrowed, the abdomen is short 
and the legs are not unusually long and slender. ........... 83 
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79. Eyes large, the cheeks and M pus orbits narrow; upper occiput 
concave . = 264 . 80 

Eyes moda løga, dori mot narrow, geðs and posterior 
orbits not distinctly narrow, face often greatly retreating, occi- 

put usually large; ocellar ard humeral bristles absent....... 82 





Figs. 603-609. Micropezidæ, Neriidæ, Tanypezide, Sepsidæ 


603. Trichoscelis, basal portion of wing. Trichoscelidæ. 
604. Calobata, male (Cole) Micropezidæ, 

605. Nerius, profile of head. Neriidæ. 

606. Tanypeza, wing. Tanypezide. 

607. Themira, male. Sepsidæ. 

608. Pandora, wing. Sepside. 

609. Sepsis, wing (Cole) Sepside. 


80. Proboscis very long and geniculate; ovipositor elongate; arista 
terminal. (See couplet 50). (Stylogáster, America, Afr.). 

CONÓPIDÆ, part 

Proboscis and ovipositor not elongate; arista dorsal; hind meta- 

tarsi with basal groupiot bristles.. me 81 

81. Ocellar and humeral bristles present, though sometimes small; 

prothorax small; first vein (Ri) setulose; front of male narrow. 

qoc (Fis. eod D Mr Scipopéza, mainly neo- 

trop.) .. sud : us . TANYPÉZIDJE 


b. 


83. 


84. 
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Ocellar and humeral bristles absent; thorax elongate, the pro- 
sternum prominent, the front legs attached behind middle of 
thorax; hind femora without bristles on posterior edge; first 
vein bare; front of both sexes wide. (Nothybus, malay.). 

NOTHÝBIDÆ 


. Arista dorsal, located toward base of tbe third antennal joint; 


front legs shorter than posterior pairs from which they are 
widely separated, the front coxæ short; propleure scarcely 
produced in front; second antennal joint without projection; 
palpi usually small. Mostly tropical ...... MICROPÉZIDÆ 


. Middle and hind tibiæ uniformly pubescent but without bristles; 


hind metatarsi with some sets at base; subcosta evident. 
(Calóbata (= Trepidària) (Vig. 604), Calobatélla, Paracaló- 
bata Pm c eU a MØN CALOBATINZE 
Middle and hind tibiæ with a row of short extensor bristles; hind 
metatarsi without group of setæ at base; subcosta closely ap- 
proximatedito nirs se mm AT FFF SEEREN) 
Posterior basal cell present. (Tanypoda, Cardiocéphala, Eury- 
bata, Grallipéza, Ptilosphen, Scipðpus).. .TANYPODINÆ 
Posterior basal cell united with discal cell. (Micropéza (= Tylos), 
Cliopéza, Neriocéphalus) .............. MICROPEZINÆ 


Arista apicalorsubapical (Fig. 605); front legs longer than posterior 
pairs, the front coxæ lengthened, thus placing the front legs 
close to the middle pair; propleuræ strongly developed beneath 
in front of front coxæ; second antennal joint with a finger-like 
process on inside edge; palpi long. Mostly tropical. (Nérius 
(Fig. 605), Macrótoma, Telostýlus) .......... NERIIDZE 

Eyes prominently bulging, the vertex sunken; scutellum often 
large and grooved; femora and usually hind tibiæ greatly en- 


larged; anal cell rather large; prelabrum well developed. ..... 84 
Eyes less prominent, vertex not sunken; first posterior cell widely 
open, if rarely narrowed the femora are not thick........... 85 


First vein ending far beyond subcosta, first posterior cell usually 
narrowed apically due to the angulation of the fourth vein at 
apex of discal cell; posterior spiracle with a group of bristles; 
palpi broad. Principally neotropical. (Rhopalomëra, Apo- 
phorhynchus, Kræberia, Willistoniélla (Fig. 610)). 

RHOPALOMÉRIDJE 

First vein ending close to subcosta, first posterior cell widely open; 
posterior spiracle without group of bristles; palpi narrow. 
(See couplet 119). (Rhinótora (Fig. 611), neotrop., ethiop.). 

RHINOTÓRIDÆ 
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85. Some or all tibiæ with preapical bristle on extensor side; ovi- 
Losltorshortretracol em P 86 

Tibiæ without extensor preapical bristle; in case preapical bristles 

are present either the ovipositor is long and chitinized, or the 

first vein is setulose, or the anal crossvein (Cu) is broken. ..90 





Figs. 6010-616. Rhopalomeridæ, Rhinotoride, Cælopidæ, 
Ochthiphilide, Celyphidæ, Lauxaniidæ 


610. Willistoniella, wing. Rhopalomeridæ. 

611. Rhinotora, wing. Rhinotoridæ. 

612. Orygma, head from above. For lettering see Fig. 594. Cælopidæ. 
613. Orygma, head in profile. Colopidz. 

614. Leucopis (Cole) Ochthiphilidæ. 

615. Celyphus. Celyphide. 

616. Minettia (Cole) Lauxaniidæ. 


86. Scutellum never broadly covering the wings and abdomen. .... 87 
Scutellum enormously enlarged and convexly inflated, covering 

the abdomen and the wings when at rest (Fig. 615); nearly 
bristleless flies with shortened thorax, antenne porrect, arista 
subapical, prelabrum large; abdominal sternites very small; 

alula large, discal and second basal cells confluent. Indo- 
australian and African. (Celyphus (Fig. 615), Acelyphus, 
Parcelyphus, Spaniocelyphus) ............ CELYPHIDJE 


88. 


$9. 


a. 
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. Thorax convex; cheeks, pleurz and legs not remarkably bristly; 


last tarsal joint not flattened........ PA ud .88 
Mesonotum and scutellum dress hendi, bady i lee coarsely 
bristly; last tarsal joint flat ind enlarged. Seashore species. 


(PHVCODROMID A) ða CGLÓPIDZE 


. Postvertieal bristles convergent or parallel; metathoracie spiracle 


without bristles; propleural bristle absent. (Cælöpa, Mala- 
comyza (= Phycodrémia)) . xA N C(GLOPINZE 
Postverticals divergent; metathoraeic pinde with group of 
bristles; propleural present. ce une. i (Orygma (Figs. 
(BAÐ ey kee g . ORYGMINÆ 


Postvertical bristles convergent or crossing; second antennal joint 
with dorsal bristle; one or two sternopleural bristles and one 
mesopleural present; lower edge of front femora bearing bristles; 
anal and second basal cells small, anal vein abruptly shortened 
(Fig. 616); two or one fronto-orbital bristles, the lower often 
directed inward. Many genera, mostly tropical. (Lauxania, 
Caliópe, Camptoprosopélla, Homoneüra, Minéttia (Fig. 
616), Pelomyza, Sapromyza, Sapromyzosóma, Steganóp- 
sis, Trigonometópus.). (Including TRIGONOMETOPIDA, 
with front horizontal). (SAPROM YZID4E). . LAUXANIIDJE 

Postverticals parallel or divergent, rarely wanting; second anten- 
nal joint rarely with dorsal bristle; mesopleural and usually 
sternopleural bristles wanting; front femora not bristly be- 
neath; anal vein reaching margin, at least asafold.......... 89 

Prelabrum pronounced, not retractable with the infolding of the 
proboscis; first vein ending beyond middle of wing; femoral 
bristles undeveloped. A rather small family; principally hol- 
DD M ore MENU a tay AÐ DRYOMÝZIDÆ 


Cheeks evenly pubescent; third antennal joint spherical, antennæ 
separated; oral margin not protruding, palpi without apical 
bristle; anterior dorsocentral bristles present. (Helcomyza, 
Heterochila) ......... pA ON HELCOMYZINZE 

Cheeks with a bare groove; third antennal joint compressed, longer 
than broad, antennæ not separated; oral margin protruding, 
palpi with apical bristle; anterior dorsocentral bristle absent; 
middle femora with gr row of bristles. (Dryomyza, 
Neuróctena (Fig. 619))........... .DRYOMYZINJE 


Prelabrum vestigial, rarely chitinized, not touching oral margin 
when the proboscis is extended; first vein ending at middle of 
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wing; femora setulose, their brisiles developed, a characteristic 
bristle usually present near middle of anterior face of middle 
femora (Fig. 617). Many genera and species; widespread, largely 
holarctic. (SCIOMYZIDA) ........ TETANOCERÁTIDÆ 


a. Abdomen of female with seven segments, ovipositor not retractile; 
arista subapieal; front femora not bristlv. (Tetanüra). 

TETANURINE 

No ovipositor; apical segments of female abdomen, beyond fifth, 

retractile; arista basal; front femora with bristles............ b 





Figs. 617-621. Tetanoceratide, Dryomyzide, Megamerinide, 
Diopsidæ 


617. Sepedon (Cole) Tetanoceratidæ. 

618. Sciomyza, head from front (Hendel) Tetanoceratidæ. 
619. Neuroctena, head from side. Dryomyzide. 

620. Syringogaster. Megamerinidæ. 

621. Diopsis, head from front. Diopsidæ. 


b. Propleural bristle present; front usually without differentiated 
median polished stripe. (Sciomyza (Fig. 618), Mélina, Pher- 
béllia (= Ditenia), Pterómicra)........... SCIOMYZINÆ 

Propleural bristle wanting; front usually with a distinct polished 
median stripe, rarely subshining. (Tetanócera, Antichæta, 
Dictya, Elgiva, Hedroneüra, Hoplodictya, Euthycera, 
Límnia, Pæcilógrapha, Renócera, Sépedon (Fig. 617)). 

TETANOCERATINA 


90. Head produced on each side into a lateral process bearing the eye 
at the tip and the antennæ widely distant from each other on 


ONE 


93. 


94. 
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the eve-stalk (Fig. 621), frontal lunule flattened; subcosta weak 
and parallel with first vein, third vein arising from second near 
middle of wing, discal cell confluent with second basal; front 
femora more or less thickened; seutellum bitubereulate. A small 
family, mainly tropical. (Diópsis (Fig. 621), Sphyracéphala). 
DIÓPSIDJE 

Head not produced so that the eyes are stalked and the antennæ 
are distantly separated; third vein arising from second toward 
base of wing; scutellum not bituberculate................ 91 
Anal erossvein (Cui) not angulate, the anal cell not acutely pro- 
duced (Fig. 608), first vein bare; ovipositor retractile, not promi- 
nent. (If legs and thorax are unusually elongate, see Nothybidæ, 
ausis. Na ` 92 
Anal crossvein usually angulate so that the anal cell is acutely 
produced (Fig. 624), or at least the anal cell apically angled, 
first vein usually setulose above; ovipositor chitinized and more 
or less projecting, usually flattened; post-vertical bristles di- 
verging or parallel; palpi developed. (If indomalayan, elongate 
flies with slender legs and prominent prothorax, see Phytalmi- 


idæ, couplet 100). (ORTALÍDID.E, s. lat). ........ sss. 94 


. Hind femora long, thickened and spinose beneath; basal cells 


lengthened, anal vein usually reaching margin; abdomen 
elongate, slender at base, clavate; postvertical bristles wanting. 
A small family; Europe, N. America, Oceanica. (Megamerina, 
(—Líssa), Syringogáster (Fig. 620), Syrittomyia). 
MEGAMERÍNIDÆ 
Hind femora rarely thickened, not biseriately spinose beneath; 
basal cells short, anal vein E cs postverticals present, 
though sometimes small............ ios .93 
Postvertical bristles diverging; palpi SEXE front bye ot Haale 
often more or less deformed and bristly; at least abdomen more 
or less shining. (See couplet 75) ............. SÉPSIDZE 
Postverticals converging, sometimes wanting; palpi developed; 
femora not spinose; usually densely gray-pruinose species, the 
oval abdomen usually pietured with paired brown spots. Europe 
N. America, Asia. (Ochthiphila (=Chamemyia), Acrome- 
tópia, Leucópis, (Fig. 614), Leucopomyia, Pseudodinia). 
(CIT AME MAY INDSE s esee tom. OCHTHIPHÍLIDÆ 
First and third veins usually bare; first posterior cell sometimes 
apically narrowed or rarely closed; body often metallic; head 
large, hemispherical, front broad, eyes not bulging, proboscis 
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stout. (Ulídia, Chætópsis (Fig. 625), Chrysomyza, Euxésta 
(Fig. 624), Mosillus (= Myodina, —Seóptera), Tímia). 

ULIDIIDE 

First vein usually setulose or hairy, when bare either the first 

posterior cell is not narrowed, or the eyes protrude, or the costal 

cellissery large a... 0901 070 tg 95 





Figs. 622-628. Pyrgotidæ, Pterocallide, Ulidiide, Richardiide, 
Phytalmiidz 


622. Pyrgota, profile of head. Pyrogotidæ. 

623. Pterocalla, wing (Williston) Pterocallidæ. 

624. Euxesta, wing. Ulidiidz. 

625. Chætopsis (Cole) Ulidiidæ. 

625. Celometopia, wing (Williston) Richardiide. 

627. Phytalmodes, head from front (Bezzi) Phytalmiidæ. 
628. Phytalmodes, wing (Bezzi) Phytalmiide. 


9580 cellikpresentfoxipositonilaltenedss RRS, 96 
Ocelli usually absent; ovipositor not flattened; front projecting, 
face retreating, mouth-opening small, clypeus small, proboscis 

not heavy; second antennal joint elongate; no propleural 
bristle, prothoracie stigma with a row of hairs; third vein bare. 
(Pyrgóta (Fig. 622), Adapsilia, Bromóphila, Campylócera). 
PYRGÓTIDÆ 

96. Third antennal joint round or short-ovate; first vein ending much 
beyond subcosta; eyes rather protuberant; face vertical, ex- 
cavated in middle, without antennal grooves, prelabrum small; 
mesonotum bristly in back only; propleural bristle weak or 
wanting, sternopleural bristle present; non-metallic flies. 


d. 


98. 
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(Pterocålla (Fig. 623), Callopistria, Dasymetðpa, Myénnis, 
Pseudotephritis, Stylophthalmyia) .. PTEROCÁLLIDJE 
Third antennal joint with sharpened apex; antennal grooves dis- 
tinct; subcostal cell not large...... T sa 


. Propleural and usually ster nopleural s sls Aeon, Üm ee Mm a- 


alar bristles; mouth-opening very large, clypeus large, proboscis 
heavy, palpi broad. A large group, mainly tropical. (Including 
CRIADO ÆR aet e PLATYSTOMÁTIDJE 


. Upper occiput usually convex; abdomen stalked, elongate; basal 


cells of wing diminutive; sternopleurals usually present; ant-like 
species. (Myrmecomjia, Delphínia, Myrmecothéa, His 
tóxa) . n SKR . MYRMECOMYIINÆ 
Upper occiput never conv vex; abdomen not ant-like, if elongate no 
sternopleurals present; basal cells not small. ............... b 
Epistome convexly projecting above oral margin. (Tráphera, 
Lüle, Piara, Xiria) Ha sa TRAPHERINÆ 
Epistome not convexly projecting..... ae 
Abdomen slender, much longer than wide, usually compressed; 
third antennal joint much longer than wide, arista not long- 
plumose, the distal part bare; at most one weak fronto-orbital 
bristle. (Stenopterina, Antineüra, Duomyia, Elassogáster, 
Lamprophthálma, Xenáspis). STENOPTERINÆ 
Abdomen usually elliptical or short-ov: al, if slender either the 
arista is feathered to apex, or antenn:e shorter, or two fronto- 


orbitals present ..... .d 
Abdomen spindle-shaped, broadest at middle or r bey ond middle. 
(Rivéllia, Cleitàmia, Idana, Laglaisia) ..... RIVELLIINÆ 


Abdomen broadly oval, widest before middle, or very small and 
narrowly joined to Thors, (Platýstoma, Achias, Euprosðpia, 
Lamprogáster, Loxoneüra, Naüpoda, Peltacanthina, 
Scholástes).......................PLATYSTOMATINÆ 


Propleural and sternopleural bristles present, four supra-alar 
bristles, anterior dorsocentral bristle present; mouthparts less 
developed, cheeks broad. (Órtalis, Anacámpta, Hérina, 
Dorycera, Meliðria (=Cerér m S Tephronóta). 
(Including DORYCERIDA) . ....... ORTALÍDIDÆ 

Discal cell complete, anterior erossvein near middle of wing, costa 
extending only to third vein (R5), second vein (R3) long, ending 
near tip of wing; vibrissæ absent. Europe, America, Ceylon. 
(Periscelis, Cyamops, Marbénia, Neoscütops, Podócera, 
Sphyroperíscelis (Fig. 629), Scütops) .. PERISCÉLIDJE 

Discal cell entirely wanting, anterior crossvein located near base 
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of wing, costa extending to fourth vein, second vein very short, 
ending close to first vein; vibrissæ present. (See couplet 125). 
(Astia (= Astéia) (Fig. 645) Liomyza, Sigaloéssa (= Crepido- 
hámma), Stenómicra) . . ASTIIDÆ 


99. Typicallv heavy-bodied flies ae 633), E band, fe Saa 


100. 


101. 


103. 


abdomen and with rows of bristles on thorax, abdomen and legs 
(Anthophasia with tergites fused and apical bristles alone 
present on abdomen); second antennal joint as long as third or 
longer, arista bare; vibrissæ present; third vein close to second 
and ending much before wing-tip, costa stopping before tip of 
wing, first and third veins bristly above at least at base, sub- 
costa distinct, obliquely ascending at tip, anal cell prolonged 
into a sharp point. Bright-colored flies, 7-18 mm. in length, 
with banded wings, resembling stout tachinids. (Tachinisca 
(Fig. 633), Peru, Bolivia; Anthophasia (= Tachinestrus), 
Tachiniscidia, ethiop.) . r . TACHINÍSCIDÆ 


Not large, heavy-bodied, or very br istly Ws SENS o SR 100 


Legs long and slender, thorax large, prothorax neck-like, abdo- 
men long and clavate, the basal segment as long as remainder 
of abdomen; first posterior cell not narrowed; one or no fronto- 
orbital bristle, no postvertical, propleural, sternopleural or 
dorsocentral bristles, two scutellars; arista long-plumose; 
cheeks often produced as lateral processes. Indomalayan. 
(Phytálmia (=Elaphomyia), Angítula, Angitulóides, Ato- 
pógnathus, Giraflomyia, Phytalmódes (Fig. 627, 628), 
Terastiomyia RR PHYTALMIIDÆ 

Legs not unduly long and slender, prothorax not neck-like, body 
notsuesestiselofithesNenii c PUN 101 

Costa broken only at end of subcosta (Fig. 639). ........... 102 

Costa broken near humeral erossvein in addition to the subcostal 
break (Fig. 658), rarely (Acartophthalmus, couplet 129), the 
costa broken only at humeral crossveln.................. 126 


2. Subcosta complete, ending in costa, usually independent of first 


radial vein (Fig. 630); second basal and anal cells complete 
(except Aulacogastridee, couplet 106 (Fig. 631), with second 
þasallamdtamallcallsteondiren e e EE TE TEE LL 103 
Subcosta incomplete or vestigial, the apical portion represented 
as a fold, not ending independently in the costa (Fig. 646). .115 
Vibrissæ present at the vibrissal angle (Fig. 635). .......... 104 
Vibrissæ absent, only peristomial hairs or setze; no preapical tibial 
óð xÆ 112 
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104. Cheek-plates continuing on the front, bearing inclinate lower 
fronto-orbital bristles (Fig. 594); tibi: in addition to preapical 
and apical bristles usually with other bristles; metanotal suture 
continuous; anal crossvein straight or weakly curved, the tip 
of the anal cell angulate. (See couplet 68).. CORDYLURIDÆ 

Cheek-plates not continuing on the front, lower fronto-orbitals 
therefore not present; mesonotal cross-suture interrupted in 
uhcaomddlcteee c M Tere 105 





Figs. 629-633. Periscelidæ, Neottiophilide, Aulacogastridz, 
Tachiniscidæ 


629. Sphyroperiscelis, wing. Periscelidæ. 

630. Neottiophilum, wing. Ncottiophilidæ. 

631. Aulacogaster, wing. Aulacogastridæ. 

632. Aulacogaster, head from front. Aulacogastridæ. 
633. Tachinisca (Kertesz) Tachiniseidæ. 


105. Postvertical (postocellar) bristles divergent (Fig. 634), parallel 

GERMANAR S C e xx 106 

Postvertical (occipital) bristles convergent or cruciate (Fig. 637); 

foremost fronto-orbital bristle reclinate; costa often setose. .110 

106. Second basal and discal cells confluent, anterior crossvein located 

before middle of cell, costa thin but not broken near humeral 

crossvein; no postvertical bristles; a graded series of oral bristles 

in addition to the vibrissæ; tibiæ without preapical bristles. 
(Aulacogaster (Fig. 631, 632), holarc.). 

AULACOGÁSTRIDÆ 

Second basal and discal cells separated..................0. 107 
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107. Frontal orbits reaching the anterior edge of the front and bearing 
two to four fronto-orbital bristles (Fig. 636); second antennal 
joint nearly always with a triangular projection on the exterior 
side; preapical bristles usually present on tibiæ. (See couplet 


77). (HETERONEURIDA).. ees CLUSIIDÆ 


a. Postvertical bristles distant from E other, eves hairy, arista 
short; costa broken only at humeral crossvein, Sc diverging 
from Ri. (See couplet 129). (Acartophthálmus (Fig. 636), 
hl) oo ..... ACARTOPHTHALMIN/E 

Postverticals (postocellars) close together, eyes bare, arista twice 
as long as antennæ or more; costa broken at Sc. Mostly tropi- 
cal. (Clusia (lig. donus Clusiódes h UE Sobaro- 
céphala (Fig. 634)).. HE Am . CLUSIINE 


Frontal orbits shortened, fronto-orbital Tone Kor or one or 
two pairs present; second antennal joint without triangular 
projectionsonter terror side E 108 

108. Eyes round, occiput convex; no ovipositor.................109 

Eyes large, senucireular, occiput concave, front of male about 
one-fifth width of head; female with long we (See coup- 
let 114). (Lonchéa) .. K R . LONCHÆIDÆ 

109. Costa spinose, first radial ' vein hairy abov © nul vein reaching 
margin; four or five sternopleural bristles present; two fronto- 
orbital bristles; ocellar triangle large. (See couplet 77). (Neot- 
tióphilum (Fig. 630), Eur., larvæ parasites of nestling birds). 

NEOTTIOPHÍLIDÆ 

Costa not spinose, first vein not hairy, anal vein abbreviated; two 
sternopleurals, one or no fronto-orbital. (Pióphila, cosmop. 
(P. càsei, Cheese skipper); Mycetaülus, holarc.; Prochyliza, 
Her) a E PIOPHÍLIDÆ 

110. Orbital plates bearing the fronto-orbital bristles short (Fig. 637), 
one or two reclinate fronto-orbitals, set in from the eyes, the 
foremost near middle of front; subcosta strong and clearly 
independent of Ri, from which it diverges at apex, Ry ending 
near two-fifths the wing-length (Fig. 638); preapical tibial 
bristles present. A rather large family, mainly holarctic. 

HELOMÝZIDÆ 


a. No propleural bristle; anal vein not reaching margin; the strip 
bearing the upper fronto-orbital bristle reaching inward from 
the eye-margin (Fig. 637). (Suillia (= Helomyza, auct.) (Fig. 
637), Allophjla, Didymochæta, Pórsenus) (HELOMYZ- 
QVE act) v oo NODE ILLE SUILLIINJE 
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Propleural bristle present; anal vein nearly or quite reaching 
margin; the fronto-orbital strip extending only along the eye- 
margin. (Helomyza (=Blepharéptera, —Léria), Ame. baléria, 
Anoróstoma, Eccoptoméra, Gcdthea (Fig. 638), Scolio- 
céntra, Tephróchlamys). (LERIINÆ).. HELOMYZINÆ 





634. 
635. 
636. 
637. 
638. 
639. 


ll, 


Figs. 634-639. Clusiidæ, Helomyzidæ, Trichoscelidæ 


Sobarocephala, head from front. Clusiidæ. 
Clusia, head in profile view, Clusiidæ. 
Acartophthalmus, head from front. Clusiidæ. 
Suillia, head from above. Helomyzide. 
(Ecothea (Cole) Helomyzidæ. 

Trichoscelis, wing. Trichoscelidæ. 


Orbital plates longer, nearly attaining level of antennæ, the two 
or three fronto-orbital bristles close to eye-margin and the fore- 
most in anterior portion of front; subeosta weak, parallel with 
Ri with which it fuses at tip, Ri shorter, ending at basal fourth 
to two-fifths of wing, anal vein not reaching margin (Fig. 
(90i CM MERE c: VV Rice ox 111 

All tibiæ with preapical bristles; two fronto-orbital bristles; pro- 
pleural bristle present, presutural dorsocentral bristles strong; 
costa spinulose. (Trichéscelis (=Geomyza Loew, = Diástata 
Malloch) (Fig. 639), Psiloplàgia, Spilóchroa, Zagónia). 
(TRIXOSCELIDA, GEOMYZIDZ auctt., part). 

TRICHOSCÉLIDJE 
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114. 


115. 


116. 
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Tibiæ without preapical bristles; two or three fronto-orbitals; 
propleurals absent; palpi short; costa not spinulose; ground 
color yellow. Holarctic. (Chyromyia (=Chiromyia, = Pele- 
téphila), Aphaniosóma). ............... CHYROMYIIDÆ 


. Second segment of abdomen typically with lateral bristles; first 


radial vein bare, slightly deflected near apex to form a small 
stigmal area beyond the subcostal break; femora often thick- 
ened and furnished with spines; wings pictured with a few spots 
or clouds, anal crossvein recurved, anal cell not acutely pointed; 
eyes sometimes stalked. Many genera and species, mostly 
tropical. (Richárdia, Cælometöpia (Fig. 626), Cóniceps, 
Epiplàtea, Odontoméra, Setéllia, Stenomàácra). 
RICHARDIIDÆ 
Second segment of abdomen without lateral bristles; first vein not 
forming a characteristic stigma; femora not thickened..... 113 
Anal crossvein recurved, anal vein continued beyond anal cell 
(Fig. 641); one fronto-orbital bristle, postvertical bristles paral- 
lel or slightly diverging; head not triangular in profile; oviposi- 
tor with definite non-retractile base.............. .114 
Anal crossvein straight, anal vein scat (Fig. 646); E to 
five usually weak fronto-orbitals, postocellar bristles diverging; 
upper part of face swollen, separating the antennæ, checks wide, 
front wide, the ocellar triangle large; third antennal joint spheri- 
cal; no ovipositor. (See couplet 120). (Canace (Fig. 646), 
Xanthocanüce r Mi E CANACEIDÆ 
Head hemispherical in profile, eyes large and vertically semi- 
circular, cheeks narrow, front narrow, in male one-fourth to 
one-fifth width of head; post-vertical bristles close together; 
third antennal joint more or less cylindrical; metallic black 
species. (See couplet 108). (Lonchæa (Fig. 641)). 
LONCHZJZEIDZE 
Head globular, eyes round, front more than one-third width of 
head; third antennal joint orbicular; more or less pale-colored 
species, wings patterned. (Pallóptera (Fig. 640)). 
PALLOPTÉRIDJE 
Anal cell complete or nearly so; arista pubescent...........116 
Anal cell entirely wanting; no preapical bristles. (If hind meta- 
tarsi are short and thickened see Leptoceratidæ, couplet 
135) a i 125 
Hind metatarsi shortened and incrassate (Fig. 643); no sterno- 
pleural bristle, vibrissæ strong, dorsocentral bristles weak. 
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Cosmopolitan, dung flies. (Bórborus (=Cýpsela), Scatóphora 
(=Olina), Sphærócera (Fig. 643)). (CYPSELIDÆ, SPHÆ- 
On BORBÓRIDÆ 

Mind metatarsi nats Aort ands mess 

117. Postvertical bristles converging, presutural dorsocentral bristle 
present, fronto-orbital bristles directed outward, interfrontal 
cross-bristles usually present, one sternopleural bristle. (If 





Figs. 640-616. Pallopteridæ, Lonchæidæ, Thyreophoridz, 
Borboridæ, Leptoceratidæ, Astiide, Canaceidæ 


640. Palloptera, head from side. Pallopteridæ. - 

641. Lonchæa, wing. Lonchzide. 

642. Thyreophora, head in profile view. Thyreophoridæ. 
643. Sphærocera, dorsal aspect (Howard) Borboridæ. 
644. Leptocera, wing (Spuler) Leptoceratidæ. 

645. Astia, wing. Astiidæ. 

646. Canace, wing. Canaceidæ. 


preapical tibial bristles are present see Trichoscelidæ, couplet 

111). Seashore species. (Téthina (= Rhicnoéssa), Neopel- 

rn via Bal I PTT T TT TETHÍNIDJE 
Postvertical bristles diverging or absent, if (A nthomyzidæ, coup- 

let 123) converging then presutural dorsocentral bristles are 

not developed and the two prominent fronto-orbital bristles 

are ITEC) Nate Meet: l 9 ore 118 

118. Preapical tibial bristles present; postocellar bristles diverging; 
two reclinate and one inclinate fronto-orbital bristle present; 
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vibrissæ present; one presutural and three postsutural dorso- 
central bristles; terminal segments of female abdomen slender 
and retractile. (Odinia, Neoalticomérus, Tráginops). 


ODINIIDÆ 
Preapical tibial bristles absent, or insect otherwise disagreeing 
from preceding au A... 000. A8.00.005 119 


. Eyes protuberant; scutellum usually tuberculate and medially 


grooved; front femora thickened; second basal and anal cells 
relatively large; at least base of anal vein firm; two reclinate 
fronto-orbital bristles, vibrissæ present, no postvertical bristles. 
Neotropical and ethiopian. (See couplet 84). (Rhinótora 


(s) RR CE MM enn RHINOTÓRIDÆ 
Eyes not bulging; scutellum not gus e front femora not 
enlarged; basal cells usually small................ .120 


Subcosta uniformly firm though dim Tuscan ‘from E st etel 
vein almost to its tip, second basal and anal cells very small, 
anal crossvein straight, anal vein indicated by a weak fold (Fig. 
646); no sternopleural bristle, postocellars diverging, three to 
five superior orbitals directed outward; ocellar triangle large, 
reaching edge of the front, antennæ well separated, the third 
joint orbieular. (See couplet 113). (If second basal cell is open, 
two fronto-orbitals present, the anterior proclinate and the 
posterior reclinate, no postverticals, but sternopleurals present, 
see Aulacogastridæ, couplet P$ (Cánace (Fig. 646), Xan- 
thocánace). E. sess. GANACEIDÆ 

Subcosta apicali, nahs wi cub "uude. EE 121 

Distinct vibrissæ present at the vibrissal angle of the face. .. .122 

Vibrissze absent, though bristles may occur on the middle part of 
the cheeks; anal vein firm for some distance beyond anal cell, 
except when wings lack analangle................ .124 

Second basal cell present; sternopleural p ide o" Eee 123 

Second basal cell open, fourth vein vestigial beyond discal cell; 
postvertical bristles diverging or parallel; pleuræ without 
bristles except the propleural; hind metatarsi not short. (Cy- 
pselosóma, Formosa (aberrant genus)) . BORBÓRIDÆ, part 

Postvertical (postocellar) bristles diverging; anterior fronto- 
orbital present and directed inward; seventh segment of female 
abdomen long and chitinized, not retractile; basal joint of 
arista shorter than broad. A large family, including many 
leaf-mining species; widespread. (Agromyza (A. parvicórnis, 
Corn blotch leaf-miner; A. pusilla, Serpentine leaf-miner; A. 
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simplex, Asparagus miner), Cerodónta, Domomyza, Lirio- 
myza, Napomyza (N. chrysánthemi, Chrysanthemum leaf- 
miner), Phytomyza (Fig. 647)) .......... AGROMÝZIDÆ 
Postvertical (occipital) bristles converging, rarely absent; base of 
female genitalia retractile; basal joint of arista longer than 
broad. (Anthomyza, Anagnóta, Ischnomyia, Mume- 

töpia, Paranthomyza, Stiphrosóma). 
ANTHOMÝZIDÆ 





a. 


Figs. 647-653. Agromyzida, Psilide, Opomyzide, Chloropide, 
Cryptochætidæ 


. Phytomyza, wing. Agromyzide. 

. Chyliza, wing (drawn by Cole) Psilidæ. 

. Psila, wing and profile of head (Cole) Psilide. 

. Geomyza (Cole) Opomyzide. 

. Botanobia, dorsal aspect (Lugger) Chloropidæ. 

. Cryptochetum, wing. Cryptochetide. 

. Cryptochetum, head from side. Cryptochætidæ. 


. One presutural and two or three postsutural dorsocentral bristles 


present; postvertical bristles minute or absent; one sternopleural 

bristle. (Opomyza, Anomalochæta, Geomjza (=Balióp- 
tera, not Trichoscelis) (Fig. 650). (GEOMYZID.E, part). 

OPOMÝZIDÆ 

No presutural (very rarely one) and at most two postsutural 

dorsocentral bristles present; postvertical bristles diverging or 

absent; no sternopleural....................... PSÍLIDÆ 


Anal cell closed by a straight erossvein; no or one notopleural 
bristle; third antennal joint elongate oval to very long......b 
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Anal cell closed by a curved crossvein; head spherical, third an- 
tennal joint rounded; two notopleurals, two scutellars. 
(Strongylophthalmjia, Chamæpsila (C. róse, Carrot rust 
TIVE s a STRONGYLOPHTHALMYIINÆ 

b. Occiput concave; metapleural callus velvety; anal cell distinctly 
shorter than second basal. (Chyliza (Fig. 648) . CHYLIZINÆ 

Occiput convex; metapleural callus bare; anal cell not shorter than 
second basal. (Psila (Fig. 649), Loxócera) ...... PSILINÆ 


125. Ocellar triangle large (Fig. 651); arista bare, pubescent, or heav- 
ily feathered; postvertical bristles convergent or absent; second 
vein (Rs) long, ending beyond middle of wing. A large, wide- 
spread family. (OSCÍNIDÆ) ............ CHLORÓPIDÆ 


a. Costa reaching to tip of third vein, or a little beyond. (Chlörops 
(= DÓ Chloropísca, Eurina, Ectecéphala, Meromyza). 
CHLOROPINÆ 

Costa reaching to tip of fourth vein. (Botanóbia (-Oscinosóma, 
=Oscinis, auct.) (Fig. 651), Elachiptera, Hippelates, Gaürax, 
Notonaülax). (OSCINOSOMI NÆ) ...... BOTANOBIIN/E 


Ocellar triangle small; arista loosely feathered; postvertical (pre- 
ocellar) bristles diverging; second vein very short, ending close 
to first vein. Few species. (See couplet 98). (Astia (Fig. 645), 
Sigaloóssa) ó TU UT ee nee ASTIIDE 

126. Subcosta free from first vein, ending steeply in the costal break 
much before the end of the first vein (Fig. 657), anal cell angu- 
lar, often drawn out into an acute point, at least first vein setu- 
lose, wings usually banded or spotted; inclinate lower fronto- 
orbital bristles present; no vibrissæ, but oral hairs developed; 
no preapical tibial bristles; seventh segment of female abdomen 
long and chitinized. A large family, including many species of 
fruit flies, many tropical. (EURIBIIDE, TEPII RÍTIDAE, 
CR KRANS ED a E TRYPÉTIDÆ 


a. Chætotaxy incomplete, the following bristles lacking, ocellar, 
inner occipital, postvertical, humeral, presutural, dorsocentral 
and sternopleural; second basal cell usually widened; antennæ 


elongate; sixth tergite of female short.................---- b 
Chætotaxy complete, preceding bristles usually present; second 
basal cell not widened; antennæ usually short. ............. c 


b. Femora more or less spinose beneath; transverse suture of meso- 
notum complete; abdomen long, cy lindrical. (Adráma, Mera- 
canthomfia, indoaustr. J... t . ADRAMINÆ 

Femora not spinose beneath; transv erse 2 suture À mesonotum in- 
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terrupted in middle; abdomen ovate or clavate. (Dàcus (Fig. 
656), palæarc. (D. öleæ, Olive fly); Bactrócera, indoaustr. 
(B. cucürbite, Melon fly); Chzstodàcus, Pélmatops, indomal.; 
Leptóxyda, ethiop.; Toxotrypana, neotrop. (T. curvicauda, 
Bopa a nb) I T DACINÆ 


c. Sixth abdominal tergite shorter than fifth; occipital bristles of 


hind margin of eye slender and pointed; wings banded or 
marked with brown or hyaline. (Trypéta, Acídia, Aciüra, 
Anástrepha (A. lùdens, Orange maggot), Ceratitis (C. capi- 
tata, Mediterranean fruit-fly or Medfly; C. róse, Natal fruit- 
fly), Epóchra (E. canadénsis, Currant fruit-fly), Euríbia 
(= Tephritis Latr. 1805, not 1801, = Uréphora), Neaspiléta, 
Platypàrea, Procecidóchares and @daspis, Rhagóletis (R. 
einguláta, Cherry maggot; R. pomonélla, Apple maggot), 
Straussia, Trypànea (= Uréllia, Loew), Zonoséma). (CER- 
AUOD terse LE ay. peers E TRYPETINÆ 
Sixth abdominal tergite of female at least as long as fifth; occipital 
bristles on hind margin of eye usually stout and blunt; wings 
or at least crossveins with numerous small spots. (Tephritis 
Latr. 1804, Actinóptera, (= Uréllia), Ensina, Euarésta, 
Eurósta (Fig. 657) (E. solidáginis, Goldenrod gallmaker), 
Eutréta, Ictérica, Oréllia, Teréllia) ...... TEPHRITINÆ 


Subcosta ending closer to first vein, not steeply bent toward costa, 
or vestigial; lower fronto-orbital usually wanting.......... 127 


. Subcosta complete, ending in costa independently of Ri, second 


basal and anal cells well formed; postvertical bristles diverg- 


FTE ac SS T c oo Cm Succ ee ee o C ORE ES 128 
Subcosta incomplete, vestigial, or ending in Ry, second basal and 
anaMcellsiusuallysweaisonAbsentos TT ` 130 


. Vibrissæ absent; anal cell more or less acute, often drawn out 


into an acute lobe, second basal cell moderately large; female 
with chitinized ovipositor. Refer to couplet 94, Ortalid series. 
Vibrissæ present; anal cell not produced ................... 129 


. Antenne retractile into deep grooves, face retreating, eyes round 


and small (Fig. 642); scutellum very long, flattened, tipped 
with two setigerous tubercles; two vibrissæ. A small family; 
Eur, Afr, Austr. (Thyreóphora (Fig. 642), Centrophle- 
bomyia, Dasyphlebomyia, Piophilosóma). 
THYREOPHÓRIDÆ 
Antenn:z not retractile, the face flattened, vertical; subcostal 
break not evident. (Acartophthálmus, holarc. (See couplet 
JL Nec dco a ceras A oie CLUSIIDA, part 
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130. Arista lacking, antennæ inserted high on head, the apparent 


third joint long and leaf-like; no postvertical, orbital, vibrissal 
or other bristles, but body including mesopleuræ setulose; eyes 
large, vertical, cheeks linear; proboscis short; scutellum tri- 
. angular, with sharp margin; calypteres without cilia. A small 
indoaustralian group, parasitic on scale insects, introduced into 
America. (Cryptochætum (-Lestóphonus) (Figs. 652, 653)). 
CRYPTOCHÆTIDA 





131. 


Figs. 654-661. Ephydridæ, Trypetidæ, Milichiidæ, Carnidæ, 
Drosophilidæ, Diastatidæ 


. Parydra, head in side view and wing (Cole) Ephydridæ. 
. Drosophila (Cole) Drosophilidæ. 

. Dacus, wing. Trypetide. 

. Eurosta, wing (Williston) Trypetidæ. 

. Meoneura, wing. Carnidæ. 

. Desmometopa, head from front. Milichiide. 

. Cyrtonotum, head from front. Diastatidæ. 

. Diastata, head from front. Diastatide. 


Arista present; fronto-orbital bristles present (Lipocheta, couplet 
132, a, with no arista or bristles, has small antennæ); scutellum 
withirounded edges n n cere ser ieee iter: 131 

Postvertical bristles diverging; vibrissæ absent, but often oral 
and facial hairs variously developed; sternopleural bristles 
usually present. oon cone 6 00-5 EELDLOLLCLL LL LLLI 132 
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Postverticals convergent or parallel, rarely wanting; vibrissæ 
present . # JA „133 
132. Pubescent, ha he siles, serum SESS E sits bum 
cheeks broad and hairy; front hairy, produced as a subconical 
process over the antennæ. (Sélachops, Eur., an aberrant 
genus)...... PA . AGROMÝZIDÆ, part 
Usually bar, or vus Dare of Dn front not produced; 
second basal and anal cells not formed. A large family, mainly 
holaretie. (HYDRÉLLIDÆ, NOTIPHÍLID Æ). 
EPHÝDRIDÆ 


a. Antennæ small, widely separated, inserted in cavities; no arista; 
eyes pubescent: br istleless, gray, seacoast flies. (Lipochæta). 
LIPOCHJETINJE 

Antennæ close together, arista developed.................... b 

b. Second antennal joint with a spinous bristle at its upper distal 
edge, or middle tibiæ with a strong extensor bristle; mouth- 


purtsmusualisasrmallese e emper e ai: © 
Second antennal joint without a spinous bristle; middle tibiæ 
without a strong extensor bristle. . ms .e 


c. Posterior buccal area separated from the concave e lowe er r part of 
occiput by a sharp ridge; clypeus generally narrow but pro- 
jecting apron-like; parafacials expanding below into the cheeks; 
no reclinate fronto-orbital bristles. (Gymnópa, Athyroglóssa, 
Cerometópon, Ochtheróidea) ........... GYMNOPINÆ 

No sharp post-buccal ridge, the cheeks rounding into the occiput; 
parafacials paralleling the orbits; lateral frontal bristles pro- 
clinate and reclinate. ..... .d 

d. Dorsocentral and acrostichal bristles rarely present. (Psilópa 
(— Ephygróbia), Atissa, Allotrichóma, Discocerina (=Clasi- 
dpa), Discomyza, Trimerina) ka PSILOPINJE 

Acrostichals usually and one or more dorsocentral bristles always 
present. (Notiphila, Dichæta, Il$thea, Paralimna). | 
NOTIPHILINA 

e. Mouth-opening small; eyes usually pubescent. (Hydréllia, .Hy- 

drina (— Philjgria), Glenanthe, Axýsta).. HYDRELLIINJE 
Mouth-opening large; eyes without evident pubescence. . en 

f. Face with median area bare and facial series of bristles parallel 
with orbits; anterior dorsocentrals absent or undeveloped. 
(Napa, Brachydeütera, Hyadina, Lytogáster, Parydra 
dca WPelina MC T TT TU NAPÆINÆ 

Face with median area setulose and facial series of bristles di- 
vergent from orbits above; anterior dorsocentrals usually well 
dev 'eloped. (Éphydra, Cænia, Scatélla, Scatóphila, Tei- 
chomyza mm Mee UE LOT EPHYDRINJE 
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133. Inflexed lower fronto-orbital bristles wanting, the lowest or the 
middle of the superior fronto-orbitals may be proclinate, re- 
clinatedor directed ont ward rr 134 
Inflesed lower fronto-orbitals present; interfrontal cruciate 
bristlesusually present rer as a æ. 137 
134. Second basal and anal cells lacking; no proclinate fronto-orbital 
bristles s a: 0 PERE se 5 tbc ceu NET ETE CS 135 
At least anal cell formed, anal vein present almost to margin; 
interfrontal cruciate bristles absent; foremost or middle fronto- 
orbital bristle almost always proclinate.................. 136 

135. Hind metatarsi not short and stout; middle tibiæ not bristly; 
fronto-orbital bristles reclinate; only one row of acrostichals; 
ovipositor large, broadly oval, compressed so that the lateral 
margins form narrow ridges. (Pseudopomyza, Eur., aberrant 
penus) noren aer e ev on TEES MILICHIIDA, part 

Hind metatarsi short and thickened; middle tibiæ bristly; inter- 
frontal cruciate bristles present, fronto-orbitals directed out- 
ward; fourth vein continued beyond discal cell only as a fold 
(Fig. 644). (Leptócera (—Limosina) (Fig. 644)). 

LEPTOCERÁTIDJE 

136. Subeosta complete, costa usually spinose; mesothorax raised 
anteriorly, mesopleurz with bristles, sternopleural bristles 
present torei Neat a T T CE. IA DIASTÁTIDÆ 


a. Proclinate fronto-orbital bristle arising in front of reclinate ones, 
both remote from eyes (Apsinota has only uppermost fronto- 
orbital present); arista loosely long-plumose (Fig. 660). (Cyr- 
tonótum (= Diplocéntra) (Fig. 660), Apsinóta, Parapsinóta, 
iphaurnastophil Net ETE TT CYRTONOTINJE 

Proclinate fronto-orbital behind the foremost reclinate pair, close 
to eyes; arista short-plumose. E (= ES (Fig. 
661), Euthychæta, Tryptochéta). . . DIASTATINJE 


Subcosta evanescent beyond base, costa not spinose; mesopleuræ 
rarely bristly; proclinate fronto-orbital bristle not closer to the 
eyes than the reclinate ones are. A large family, mostly tropical. 

DROSOPHÍLIDÆ 


a. Sternopleural bristle absent, mesopleuræ bristly; hind tibiæ with- 
out preapical bristles; anal cell apically open; metallic colored. 
(Camilla, palæarc.) ...... ...... CAMILLIN A 

Sternopleural bristle pr esent, no o mesopleura al bristles; hind tibiæ 
usually with preapical bristles ða cna yea Ns PRC e. b 
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b. Discal and second basal cells separated by a pigmented cross- 
Veiða UC o Ce eters memes SEES STE MENS ST ES. 
Discal and second basal cells united. (Droséphila (Fig. 655) 

(D. melanogáster or ampelóphila, Pomace fly, the laboratory fly 

of experimental genetics), Chymomyza, Cladochéta, Gí- 
tona, Leucophénga, Diathoneüra, neotrop.; Liodrosó- 
phila, Malay, Mycodrosóphila, Scaptomyza, Zygóthrica). 


DROSOPHILIN A 
c. Middle tibiæ with dorsal row of bristles; eyes longest horizontally. 
(Stégana, largely neotrop.) . : STEGANINE 


Middle tibiæ outwardly w si br istles: eyes longest vertically. 
(Amióta (— Phórtica), Orthostégana, Sinophthálmus). 
RETO PRIMO ND E S. R AMIOTINÆ 


137. Postvertical bristles convergent; proboseis usually long and 
geniculate; oral hairs smaller than vibrissæ. . MILICHIIDÆ 


a. Costa prolonged as a pointed lappet at end of Sc, last section of 
fourth vein at most twice as long as preceding; ealypteres with 
long cilia; cheeks very narrow, mesopleuræ often bristly. 
(Milichia, Milichiélla, widespr.; Pholeomyia, Am.; Pseu- 
domilíchia, nearc.) . MILICHIINZE 

Costa not prolonged as a | lappet at the subcostal break, last sec- 
tion of fourth vein at least three times preceding; calypteres. 
rarely with dense cilia; mesopleure rarely with bristles. 
(Madiza, Phyllomyza, holarc.; Desmometópa (Fig. 659), 
widespr.; Aldrichiélla, ena, Paramyia, nearc.). 

MADIZINÆ 


Postverticals parallel; proboscis short; some oral bristles as strong 
as the vibrissæ; ocellar triangle wide. (Cárnus (= Cenchridóbia), 
palæarc.; Meoneüra (Fig. 658) holarc., ethiop.; Hemeromyia 
(= Paramadiza) nearc.; Rhodesiélla, ethiop.). ... CÁRNIDJE 


Pupipara 

138. Mesonotum short, resembling the abdominal segments, no scutel- 
lum, abdomen completely sessile; eyes minute, no ocelli, an- 
tennæ set in lateral grooves; vertex without bristles; last tarsal 

joint broad, bearing an inflexed comb of many microscopic 
teeth. Small convex wingless insect, widespread, parasitic on 

the honey-bee. (See couplet 168). .(Braüla (Fig. 662), Bee- 
Jól) M PPP o ere BRAULIDÆ 
Thorax distinct from abdomen, scutellum developed; head with 
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bristles; tarsal comb not developed; winged or wingless species, 
Párasiaconlbirdsormanimal s e 139 
139. Head small, capable of folding back into a groove on the flat- 
tened and expanded mesonotum; eyes if present represented at 
most by two facets; wingless, long-legged species, parasitic on 
bats. Bat-tick flies. (See couplet 169). (Nycteríbia (Fig. 663), 
Bacilia, Cyclopódia, Penicillidia) ..... NYCTERIBIIDE 





Figs. 662-666. Braulide, Nycteribiidæ, Streblidæ, Hippoboscide 


662. Braula, dorsal aspect. Braulidæ. 

663. Nycteribia, dorsal aspect. Nycteribiide. 

664. Trichobius, dorsal aspect (Brues) Streblide. 

665. Trichobius, profile of head (Brues) Streblide. 

666. Pseudolfersia, dorsal aspect (Lugger) Hippoboscidz. 


Head not folding back upon the mesonotum which is not strongly 
fláttenedfandfexpnde i etter een ee, 140 

140. Palpi broader than long, projecting leaf-like in front of head; 
wings when present usually with distinct parallel veins and 

outer crossveins, at least the principal veins not crowded for- 

ward; claws simple; almost always ectoparasites of bats. Bat 

flies. (See couplet 170). (Strébla, Aspidóptera, Ascodip- 


di 


141. 


142. 


143. 


144. 
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teron, Megistópoda, Nycteróphila, Pterellipsis, Triché- 
pius (bias. GEL, GOB. on ncccocnnencoaceacnar STREBLIDE 
Palpi slender and elongate, forming a sheath for the proboscis; 
wings if present with the stronger veins crowded along the costa 
(Fig. 666); tarsal claws strong and often armed with a series of 
small teeth; head and body often flattened: parasites of birds 
and mammals. (See couplet 170) ...... HIPPOBÓSCIDÆ 


Ocelli often present, or when absent the anal cell is formed...... b 
Ocelli absent; anal cell usually not formed . : „Cc 


. At most w ith functional wings having gr catly reduced EST 


usually with vestigial wings which have almost disappeared in 
the sheep-tick. (Melóphagus (M. ovinus, Sheep-tick, cosmop.); 
Echéstypus, E Lipopténa, holarc.). (MELOPHAG- 
INÆ) . ..... LIPOPTENINÆ 
Wings che Or Ede E eal ‘usually present. (Orni- 
thomjia, cosmop.; Ornithæca, mostly indoaustr.; Orni- 
thopértha, neotrop.; Stenópteryx, Cratærrhina, palzarc.) 
ORNITHOMYIINÆ 


. Wings well developed. . À .d 


Wings vesügial, anal vein n closing anal cell. (Allobósca, ethiop. Me 
ALLOBOSCINJE 

Pronotum not visible from above. (Olférsia, cosmop.; Icósta, 
malay.; Lýnchia, widespr.) ............... OLFERSIINJE 
toit visible from above usually as a light colored ring. 
(Hippobósca, mostly palmare.) ........ HIPPOBOSCINE 


Wingless Diptera, or with Vestigial Wings 
Antennz and mouthparts absent; body at most pupiform. . . 142 
Antenne and mouthparts present; body as in other adult flies.143 
Completely submarine; legs vestigial. (Pontomyia, female, 
Samoa (see couplet 151)) .......... CHIRONÓMIDÆ, part 
Boring in the skin of bats; completely sac-like, head, thorax and 
abdomen undifferentiated, without sutures. (Ascodipteron, 
female (Fig. 676), widespr. (see couplet 170)). (ASCODIP- 
TERTI EEI M dme. STREBLIDA, part 
Antenne free, consisting of more than six joints which are all 
more or less similar; palpi usually plainly jointed; bristles not 
developed. (NEMA ATÓCERA) A BENE LL mr 144 
Antenne consisting of three or less joints, rarely six; palpi not 
jointed; bristles Min present. (BRACHY CERA) 1 e 152 
Female with long chitinized ovipositor; mesonotum typically 
Matha V shapedisuture S oo so coon 6 onasonvocgadagos cli 
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No chitinized ovipositor; mesonotum without transverse V- 
shapedsuture me oM. mM Ue quU 146 

145. Flagellum of antennæ short, thin and long-haired. (Chiónea 
(Fig. 672), Snow-flea, apterous, holarc.; Zalüsa, Falkl. Isl.; 
Zaluscòdes, antarc.) ...............- LIMONIIDÆ, part 
Flagellum not much thinner than basal joints of antennæ; wings 
strap-shaped. (See couplet 7). (Típula, female, widespr.). 
TIPULIDA, part 





Figs. 607-672. Wingless Nematocera 


667. Thripomorpha (Enderlein) Scatopsidæ. 

668. Dahlica (Dahl) Mycetophilide. 

669. Pnyxia (Schmitz) Sciaridæ. 

670. Termitomastus, dorsal view and wing (Silvestri) Cecidomyiide. 
671. Clunio (Carpenter, Bezzi) Chironomidæ. 

672. Chionea (Johnson) Tipulidæ. 


146. Eyes meeting over the antennz----.- eese rer l 147 
Eyes widely separated on the front; mouthparts reduced... 150 

147. Abdomen enormously swollen, the apical four segments forming 
a slender projection; antennæ long, filiform or moniliform. 
Termite guests.  (Termitomástus (Fig. 670), neotrop.). 
CECIDOMYIIDÆ, Subfam. TERMITOMASTINE 
"AldomenstormedRoubemviscte et t t t EE CE T 148 
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148. Claws dentate, pulvilli absent; antennal joints clavate and verti- 

cillate. (See couplet 17). (Wasmanniélla, palæarc.). 
CECIDOMYIIDÆ, part 
Claws simple ee 9 „ — „149 
149. Scutellum and tl Þr des bag, (Sæ are: 20). 
(Cobóldia, myrmecophilous, nearc.; Thripomórpha (Fig. 667), 
Bal SCATÓPSIDÆ, part 
Scutellum absent; legs slender ............. SCIÁRIDÆ, part 

Two types of genera may be distinguished: 


a. Small halteres and wing-stumps present. (Austrosciara, female 
only, in termite nests, Austr.; Aptanógyna, Bértea, Dasy- 
sclara, palæarc.) 

b. Halteres and wings wanting. (Epídapus, holare.; Pnýxia (Fig. 
669), Potato-scab mite, nearc.) 


150. Termite guests; antennæ 14-jointed; no ocelli; wings with several 
veins. (See couplet 14). (Termitadélphus, Termitodípteron, 
REOLEO Ss we. na. PSYCHÓDIDÆ, part 

Not termite guests......... F z Mg 

151. Mesothorax large, að a Mode over M of desde akne 
constricted at thorax; halteres present. (See couplet 31). 
(Clünio (Fig. 671), maritime, palzarc.; Eretmóptera, mari- 
time, nearc.; Pontomyia, male, marine, legs for swimming, 
Samoa; Bélgica, Jacobsiélla, Patagonia) (ERETMOP- 
TERIDE) uc ; Æ. RENS CHIRONÓMIDÆ, part 

Mesothorax small, not projecting over head; abdomen broadly 
sessile with thorax; halteres and scutellum undeveloped. 
(Dahlica (Fig. 668), palæarc.). 

Probably MYCETOPHÍLIDÆ 

152. Empodium pulvilliform, legs long; eyes and ocelli well developed; 
antennz six-jointed, short, without arista; thorax convex; ap- 
terous. (See couplet 36). (Boreóides, Austral.). 

CHIROMYZIDA, part 

Empodii ot jo MEIN. o> ao popu ao no TT T ak 153 

153. Physogastrous termite guests, the abdomen greatly swollen and 
anal segments inflexed under venter; arista feathered; mouth- 
parts free; legs not compressed. (Termitoxénia (Fig. 678), 
Ind. Afr.; Termitomýia, Afr.; Odontoxénia, Java). 

TERMITOXENIIDÆ 

Not physogastrous, or if rarely so, the anus terminal ........ 154 

154. Head large, overlapping thorax; abdomen small, not evidently 


[2v] 
u 
=) 


158. 


160. 


161. 


BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY 


segmented; eyes present; antennæ in grooves, the last joint 
with apical arista. (Thaumatéxena (Fig. 673), Eur. Afr.). 

THAUMATOXENIDE 
Head not overlapping thorax....... te eee Loo 


5. Antenne consisting apparently sti one siones joint; more or less 


sunk 1n cavities on the head, arista long and thin, bare or pu- 
bescent, three-jointed; legs, especially hind pair, robust and 
compressed: mostly myrmecophilous or termitophilous females. 
(See couplet 54). (Pulicíphora, Chonocéphalus, widespr.; 
Platyphora (= Ænigniátias = Oniscomyia), holarc.; Acontis- 
tóptera (Fig. 674), Commóptera, Ecitomyia, Adeloptero- 
myia, neotrop.; Psyllomyia, Ænigmatístes, Ænigmato- 
peus, ethiop.). (STETHOPÁTHIDÆ) .. PHÓRIDÆ, part 
Antenne two- or three-jointed; legs never compressed... ... 156 


. Cox not separated by sternum; abdomen segmented; not para- 


sitic on warm-blooded animals or on the honey-bee........ 157 
Cox: separated by sternum; segmentation of abdomen some- 
times obscure; parasitic on birds, mammals, or on the hive- 
Yea "MM o ONLINE Loco rive doonk 168 


. No frontal lunule or suture immediately over antennæ; third 


antennal joint more or less tapering....................158 
A (l-shaped frontal suture over the UN dard antennal joint 
more or less ovate, with dorsal arista; palpi at most one- 
jointed oss fee ty 2. crac UO E 159 
Arista or style usually terminal, if dorsal (Thinodromia) the body 
is heavily gray pollinose. (See couplet 58). (Ariasélla, Dus- 
metina, Pieltània, S. Europe; Thinodrómia, maritime, 
as IN|, ANTI) 00.88.0805 EMPÍDIDÆ, part 
Arista dorsal, body metallic (Emperoptera), or brown (Scheno- 
philus). (See couplet 58). (Emperóptera (Fig. 675), Hawaii; 
Schænóphilus, Antarctic) ..... DOLICHOPÓDIDÆ, part 


. Hind metatarsi shorter than following joint. (See couplet 116). 


(Aptilótus, holare.; Apterina, palæarc.; Ántrops, Anata- 


lánta, Siphlópteryx, Antarct.) ....... BORBÓRIDÆ, part 
Hind metatarsi longer than following joint................160 
Mouth-opening large. (See couplet 132). (Amalópteryx, 
Chamebésca, Antarc.) ............. EPHÝDRIDÆ, part 
Mouth-opening normal. . : LS . 161 


Arista loosely plumose. Ge complet 136). ` (Drosóphila, in vesti- 
gial-winged or apterous condition)... DROSOPHÍLIDÆ, part 
Arista pubescent or barese oa ce co enoenavoosncossasconane DS 


IMG, 


163. 


73. 
674. 
675. 
676. 
677. 
678. 


164. 


165. 
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Legs stout, woolly pubescent. (Cf. couplet 89). (Pezomjyia, 
Falkiand I DRYOMÝZIDÆ, part 
Lezs notstout or woolly pubescent. 99 77.9 9 163 
Mesonotum with well developed bristles on anterior por- 
tion. se Sa. LO 


Nemoa rs a dorsocentral bls 





Figs. 673-678. Wingless Diptera 


Thaumatoxena (Trägårdh) Thaumatoxenidz. 
Acontistoptera (Brues), dorsal and side views. Phoridæ. 
Emperoptera, dorsal view (Grimshaw) Dolichopodide. 
Ascodipteron, degenerate female (Adensamer) Streblidæ. 
Anatalanta (Enderlein, Bezzi) Borboride. 
Termitcxenia, side view (Bugnion) Termitoxeniide. 


Thorax flattened; legs hairy; femora of lcaridion robust and 
with heavy spinous bristles beneath. (Cf. couplet 87). (Ape- 
ténus, Icaridion, Antarc.)............. CÆLÓPIDÆ, part 

Thorax convex; legs with bristles. (See couplet 69). (Cænðsia 
sp., Antarct.) . ......... ANTHOMYIIDÆ, part 

Legs lengthened and elender. (CE couplet 82). (Calycópteryx, 
Antare Pm t oet MICROPÉZIDÆ, part 

ILA SA MEGUMI. bn onde I II TUE 6 
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166. Head without bristles, ocellar triangle large. (See couplet 125). 
(Alómbus, Afr.; Myrmecomórpha, Eur.). 

CHLORÓPIDÆ, part 

Head with vertical and frontalbristles, ocellar triangle notlarge. 167 

167. Wings developing normally, but breaking off at base. (See coup- 

let 137). (Cárnus (—Cenchridóbia), Eur.).. .. CARNID&, part 

Wings reduced, not dehiscent. (Cf. couplet 124). (Penguístus, 

Ge) ce REOS SERRA FOR SADDSRN OPOMÝZIDÆ 

168. Mesonotum short and resembling abdominal segments, no scutel- 

lum; parasitic on the honey bee. (See couplet 138). (Braüla 


(Fig. 662), cosmop.).. 5 ee . BRAULIDÆ 
Thorax distinct from ala dun e bál parasitic 
on birds'or mammals TV ries ati eee eae eee ie 169 


169. Head small, movable, thrown back into a groove of the thorax; 
thorax incompletely chitinized; completely apterous. Bat 
parasites. (See couplet 139). (Basilia, Nycteribia (Fig. 663), 
Penicillidia, widespr.; Cyclopódia, Eucampsipoda, Ind., 


Et a cee Rens NYCTERIBIIDÆ 
Head not folding back on the thorax; mesonotum completely 
a m. ree .170 


170. Head fitting mie an P ETETE E de horse p E forming a 
sheath for proboscis; eyes more or less reduced, oval or round; 
antennæ set in grooves. (See couplet 140). (Lipoptëna Games 
developing normally, but dehiscent at base), widespr.; Meló- 
phagus (M. ovinus, Sheep-tick), cosmop.; Allobósca, Mada- 
gase X ct E EET HIPPOBÓSCIDÆ, part 

Head with a fleshy movable neck; palpi broad, projecting; eyes 
wanting or vestigial. (See couplet 140). Bat parasites. (ASco- 
dipteron, male, wings normal but dehiscent at base. (See 
couplet 142 for female), widespr.; Aspidóptera, Megistópoda, 
Metelásmus, Paradyschiria, Pterellípsis). 

STREBLIDA, part 


KEY TO THE LARVAE OF THE PRINCIPAL 
FAMILIES OF DIPTERA! 


1. Head complete (Figs. 679—704), or the posterior portion with deep 
longitudinal incisions; mandibles moving horizontally, fitted 
for chewing; more than three larval stages: body consisting of 


1 Based on Malloch: Bull. IIl. State Lab. Nat. Hist., 12, art. 3 (1917). 
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thirteen segments in addition to head; with nine pairs of spir- 
acies AN PNATÓCERA) TYR ee SR 3 
Head incomplete, without a strongly developed upper arcuate 
plate (Figs. 705-737); mandibles moving vertically, mouth- 
parts essentially sucking: body comprising fewer than thirteen 
segments and only exceptionally with as many as nine pairs of 
spiracles. (BRACHYCERA) dou on. 6 OR T ONUS UTE 2 
2. Mandibles normally sickle-shaped, not protruding much beyond 
apices of the well-developed maxillæ, often much shorter, maxil- 
lary palpi distinct (Fig. 686); antennæ well developed, situated 
on the upper surface of a slightly arcuate chitinized dorsal plate; 
no free pharyngeal skeleton within the head capsule, the exo- 
skeleton of the head at least dorsally indicated. (ORTHÓR- 
RHAPHA).. LOT 225 
Mandibles srt: and hak Me, T SHE alk of an ndi 
beyond the poorly developed maxillæ, palpi rarely visible; an- 
tennæ poorly developed or absent, when present situated on a 
membranous surface; a free pharyngeal skeleton present; head 
very poorly developed, completely unchitinized dorsally. 
(CYCLORRHAPHA) Mc e ue ems 38 

3. Head incomplete, consisting of two parts, the anterior more or less 
chitinized above, the posterior unchitinized and bearing the 
eye spots; thorax and abdomen comprising thirteen segments; 
usually with a “wishbone ” or chitin plate on under side-of 
second thoracic segment, at least in mature larvæ; larvæ peri- 
pneustic, í.e. with series of lateral spiracles; mandibles appar- 
ently absent; antennz long, two- or three-jointed. Usually 
feeding on plant sap, many larvæ gall makers, some feed on 
aphids, scale insects, mites, etc. Very small insects. (F ig. 679, 
Retinodiplosis) NEC ERU . CECIDOM YIIDJE 
Without such combination of OM oss. M CU EE se 4 
4. Abdominal segments with deep constrictions between them (Fig. 
682), venter with series of sucking disks. Clinging to rocks in 


RNS AIG GORI. NCC LE To Od 5 
Abdomen without a series of = ind disks for attachment to 
rocks in swift-running water . Fr S... 


5. Ventral sucking disks ER one on me ankara complex seg- 
ment and CORE: one on each of the five following segments; 
head, thorax and first two abdominal segments fused to form a 
rather small first segment; mandibles three-toothed. (Fig. 682, 
Bibiocéphala) . . m .BLEPHAROCERÁTIDJE 
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Ventral sueking disks lateral, placed on the prolongations of the 
abdominal segments; thoracic segments distinct; mandibles 
deeply incised, the outer arm fringed with a comb of long teeth. 

DEUTEROPHLEBIIDJE 

6. Head incomplete behind, either with three deep wedge-shaped 
slits, two on dorsum and one on ventral side (Fig. 685), or the 
ventral surface very poorly chitinized and the dorsal poste- 
riorly in the form of four slender heavily chitinized rods, with a 
weakly chitinized divided plate on anterior half of dorsum. .7 

Head capsule complete, i.e. at least bounded above behind and 

not divided into plates or rods; mandibles opposed. .. ....... 8 
7. End of abdomen with six radiating protuberances; body with 
regularly placed bristles; head heavily chitinized, dorsally 
slightly arcuate and with two longitudinal slits, ventrally 
rounded and with a central slit; antennæ longer than maxillary 
palpi; labium pointed, not divided into two parts, the an- 
terior margin dentate; mandibles very stout, with two apical 
teeth. Larve in damp soil, feeding on roots, or as scavengers, 
sometimes in water. Larve of Tipula, ete., known as Leather- 
jackets, (Eig G95, ipi n TIPULIDE 

End of abdomen with at most five radiating processes as well as 
single or double breathing tubes; if six apical processes are pres- 
ent the labium is subdivided centrally; body usually without 
regularly placed bristles, frequently with dense surface pil- 
osity; head more or less retracted, sometimes weakly chitinized 
and without distinct labium; antenne sometimes short and 
slender and not as long as maxillary lobe; mandibles never with 
only two teeth. Mostly aquatic, or living in wet ground, some- 
times carnivorous, some species are terrestrial and green from 
feeding on leaves. (Figs. 683, 685, Limónia; Fig. 684, Di- 
cranótaj-.. vem mE LIMONIIDÆ 

8. The three thoracic segments fused to form a complex more or less 
dilated mass (Fig. 987); head freely movable, chitinized, at 
least in mature larvæ with faceted eyes; eighth abdominal 
segment typically with a stout protruding breathing tube, 
ninth segment with four anal gill-flaps and with a brush of 
hairs. Aquatic, free-swimming or suspended. (Fig. 680, Say- 
omyia Fig OS EG ude» M LE CULÍCIDZE 

The three thoracic segments separate. ....................-.. 9 

9. A many-toothed chitinized mentum or labial plate (Fig. 694) 
present on the underside of the head, which is divided into sub- 
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mentum and mentum in primitive forms; larve peripneustic 
only in the aquatic Simuliidee where the spiracles are vestigial. 10 
Mentum more or less reduced or completely wanting, at most 
three-dentate in the terrestrial and peripneustic Bibionidæ; 
lateral plates of head capsule usually connected ventrally be- 
loan! lose ay, ng AIOE. oo oo vo oc noo os vo I 16 


Sit ge ng 





Figs. 679-689. Nematocerous Larvæ 


79. Retinodiplosis, side view (Malloch) Cecidomyiide. 
680. Sayomyia, side view (Malloch) Culicide. 
681. Dixa, side view (Malloch) Dixide. 
682. Bibiocephala, dorsal view (Malloch) Blepharoceratidæ. 
683. Limonia, side view (Malloch) Limoniide. . 
684. Dicranota, side view (Malloch) Limoniidæ. 
685. Limonia, head capsule (Malloch) Limoniide. 
686. Dixa, anterior extremity (Malloch) Dixidæ. 
687. Bittacomorpha, side view (Hart) Ptychopteridæ. 
688. Psychoda, dorsal view (Malloch) Psychodide. 
689. Psychoda, dorsal view (Malloch) Psychodide. 


10. Posterior portion of abdomen swollen (Fig. 985), the last segment 
ventrally armed with a sucking disk which bears concentric 
series of bristles by means of which the larvæ hold on to rocks 
in the swiftly running streams in which they live; mouth on 
each side with a large jointed maxilla which bears a fan-like 
arrangement of long hairs; thorax with a pair of closely fused 
pseudopods; minute spiracles opening on all abdominal seg- 
ments, i.e. larvæ peripneustic. (Fig. 985, Simülium). 

SIMULIIDÆ 
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Body not club-shaped and fitted with terminal sucking disk, nor 
with large fan-like oral appendages (in Dixidæ the maxille 
bear a small fan); larvee metapneustic, with only the last pair of 
spiracles, or amphipneustie, with only the first and last pairs. .11 

11. First and second abdominal segments each dorsally with two 
wart-like elevations resembling pseudopods (Fig. 681), the 
apices of which are armed with many small hook-like sete; 
behind the posterior spiracles two pairs of fringed processes 
and a terminal bristly tube: occurring in cold streams. (Figs. 


6817 0S0 Dixal oe "ee EUER DÍXIDJE 
First and second abdominal segments without dorsal elevated 
processes roae o ee e cu 05 12 


12. Last abdominal segments retractile, terminating in a long slender 
respiratory tube, ventral pseudopods present and equipped 
with bristles: aquatic larvæ. (Fig. 687, Bittacomórpha). 

PTYCHOPTËRIDÆ 
Abdomen not terminating in a long thin bare respiratory tube. .13 

13. Thorax and abdomen with a secondary segmentation (Figs. 688, 
689) due to the presence of narrow transverse chitinized bands, 
three bands on most of the segments, or the apical segment in 
the form of a short chitinized tube; rarely the ventral segments 
bear a central series of sucker-like disks; body tapering at each 
end. Occurring in sewage, dung, fungi and tree-holes. (Figs. 
68SSOSOMPSvchoua PORE PSYCHÓDIDÆ 

Dorsum without narrow strap-like bands, apical segment not in 
the form of a short chitinized tube; ventral abdominal seg- 
ments never withisuekin ds ks T 14 

14. Mentum projecting, with chitinized cutting edge; labrum mov- 
able; four finger-like anal gills; head capsule with peculiar 
pointed processes; penultimate segment dorsolaterally humped; 
prothorax with leg-stumps. Living in woods, on damp rocks; 
Farel "o M UN UU EE THAUMALEIDÆ 

Mentum not projecting in the form of a cutter; labrum fixed. „15 

15. Either very slender, tapering toward each end, without thoracic 
or anal pseudopods or surface hairs (Fig. 691), or stouter, with 
well defined segments which are armed with strong bristles, 
some of which are lanceolate (Fig. 692); one pair of prothoracie 
pseudopods present, a single anal pseudopod present or not. 
"Terrestrial, living in manure or under bark, etc., or in water. 
(Fig. 692, Forcipomjyia; Fig. 691, Palpomjyia). 

CERATOPOGÓNIDÆ 


172 
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Usually cylindrical (Figs. 690, 693, 695) rarely with thoracic seg- 
ments swollen; without distinet body bristles but often with 
soft hairs, the last segment usually with a dorsal tuft of hairs; 
pseudopods usually present, one pair each on prothorax and 
anal segment. Mostly aquatie, living in sand-tubes (Blood- 
worms), some marine, rarely terrestrial. (Fig. 695, Campto- 
cladius; Fig. 690, Chirónomus; Fig. 694, Proténthes; Fig. 
(NA a n CHIRONÓMIDÆ 





Figs. 690-695. Nematocerous Diptera, Larvæ 


. Chironomus, side view (Malloch) Chironomide. 

. Palpomyia, side view (Malloch) Ceratopogonidæ. 

. Forcipomyia, side view (Malloch) Ceratopogonidæ. 

. Tanypus, side view (Brues) Chironomidæ. 

. Protenthes, ventral view of head (Malloch) Chironomid. 
. Camptocladius, side view (Malloch) Chironomid. 


. Larvæ peripneustie, í.e. most abdominal segments with spir- 


ücles c m RIÐ co eis 17 
Larvæ amphipneustic, 2.e. only first and last pairs of spiracles 
present, or metapneustic, i.e. only the posterior pair of spiracles 
remaining; or thoracic and abdominal spiracles not evident. .22 
Antennæ clongate; body furnished with some conspicuous bristles 
OL DAES et s Sin ers 18 
Antenne usually short and inconspicuous, sometimes apparently 
absent; body without conspicuous bristles; principally inhab- 
un Ar : 19 
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18. Anal spiracles at the apices of long stalk-like process (Fig. 704); 
no false segment immediately behind the head. Living in de- 
caying vegetation, rotting fruits, excrement, or under old bark. 
(Bs, mA. Sys) eosccoccccssocsscosac SCATÓPSIDÆ 

Anal spiracles sessile, metathoracie spiracles present; a fully de- 
veloped false segment behind the head armed dorsally with 
spinose processes (Fig. 696). Larvæ principally scavengers living 
in soil, sometimes prevalent about dung, sometimes destructive 
to root crops. (Fig. 696, Bíbio) ............ BIBIÓNIDJE 

19. Dorsal or clypeal sclerite of head (præfrons) not distinctly taper- 

' ing behind; antennæ two-jointed ....... BOLITOPHÍLIDÆ 

Dorsal or clypeal selerite of head conspicuously tapering pos- 
teriorly; antennæ almost indistinguishable................ 20 

20. Lateral plates of head meeting on ventral line only for a short 
space immediately behind the mouth-opening, then widely 
diverging and not connected at posterior margin; maxillæ and 
mandibles apparently grown together to form a pair of many- 
toothed rasping organs. (Fig. 698, Exéchia; Fig. 701, Léia). 

MYCETOPHÍLIDÆ 

Lateral plates of head connected for a short space behind the 
mouth-opening and again near posterior margin; maxillæ and 
mandibles distinctly separated from each other, the mandibles 
apicallyiridentdte499- 290 7 02207 ene 1T `` 21 

21. Clypeal sclerite reaching back to the occipital margin of the head- 

capsule; body segmentation distinct, espccially on venter where 

the outline is moniliform; armed with spines which have two 
or three points ........ .......... DITOMYIIDÆ 
Clypeal sclerite shorter, not tesis the occipital margin of the 
head-capsule; segmentation distinct but not Só spines 

simple. Living in soll, essentially as scavengers. (Eig. 708, 

Sciara) . E M c . SCIARIDE 

. Clypeal sale (oro) “ampang isis fo a panne: head free, 

body flattened, each abdominal segment with secondary in- 

cisures, last segment with four fleshy lobes surrounding the 

spiracles. Living in humus soil and under leaves. (Fig. 699, 

Trichócera) ....... ee: . TRICHOCERÁTIDÆ 

Clypeal sclerite not tapering and w a , point. . ced 

28. Antenne undeveloped, appearing as pale round Sis on sides of 
head; ventral surface of head with selerites contiguous an- 
teriorly, widely separated posteriorly. Living in slimy webs on 
fungi. (Fig. 702, Ceróplatus) ............ CEROPLÁTIDÆ 


ho 
n2 
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Antennæ pedunculate, usually well developed; ventral surface of 
head with sclerites contiguous on entire length, not separated 
widely posteriorly; body slender, tapering, abdominal segments 
each with a single constriction near anterior margin........24 

24. Apical segment with five short but distinct processes around the 
spiracular disk; mandibles apically rounded and furnished with 





Figs. 696-704. Nematocerous Diptera, Larvæ 


696. Bibio, side view (Malloch) Bibionidæ. 

697. Mycetobia, side view (Malloch) Mycetobiide. 

698. Exechia, side view (Malloch) Mycetophilidæ. 

699. Trichocera, dorsal view (Malloch) Trichoceratidæ. 
700. Anisopus, head (Malloch) Anisopodide. 

701. Leia, bead (Malloch) Mycetophilide. 

702. Ceroplatus, head, ventral view (Malloch) Ceroplatidæ. 
703. Sciara, head, ventral view (Malloch) Sciaridæ. 

704. Scatopse, dorsal view (Malloch) Scatopsidæ. 


dense rows of long bristles; the thin ventral chitinous bridge 
posteriorly connecting the lateral plates not broken. Scaven- 
gers, occurring in decaying vegetable matter, manure, and 
sometimes in sewage. (Fig. 700, Anisopus) 
ANISOPÓDIDÆ 
Apical segment with minute processes around the spiracular disk; 
mandibles apically tridentate; the thin chitinous ventral bridge 
extending posteriorly between the lateral plates interrupted in 
the middle. Occurring in sap flow of trees. (Fig. 697, Myce- 
LOD ia riers NUR S OE DS MYCETOBIIDZ. 
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Brachycera Orthorrhapha 


Posterior spiracles approximated, situated within a terminal or 
subterminal cleft or chamber, usually concealed, or with a 
terminal breathing tube; body usually shagreened or wholly 
Cor iin oreet Never ve ed ae . oo onuscanwyoceaneb once 26 

Posterior spiracles rather widely separated, visible, situated on 
apical segment, which may be truncated, chitinized, or armed 
with apical processes, or upon penultimate or antepenulti- 
mate segment; body not shagreened or visibly striated... .. . 28 

Head not retractile, bristly, body 11-segmented, flattened, surface 
finely shagreened, without pseudopods; spiracular fissure trans- 
verse, sometimes rather small; pupæ enclosed in larval skin. .27 

Head retractile; body 12-segmented, cylindrical, not shagreened, 
usually longitudinally striated, abdomen with a girdle of pscu- 
dopods on each segment; spiracular fissure vertical; pupæ free. 
Usually aquatic, or semiaquatic; predaceous. .. TABÁNIDÆ 


. Peripneustie, i.e. with lateral abdominal spiracles on most seg- 


ments. Aquatic, or living in semiliquid matter, under bark, in 
manure, or on rotting vegetation. (Fig. 705, Stratiomyia; 
Eig 700 Hermetia) MET STRATIOMYIIDÆ 

Amphipneustic, i.e. only prothoracic and last abdominal spiracles 
present. Living under bark. (Fig. 707, Kylomýia). 


XYLOMYIID/E 

Posterior spiracles situated on apical segment. ............... 29 
Posterior spiracles situated on penultimate or antepenultimate 
segment ee. c. cT C EP 34 


Projecting portion of head and the flattened apical plate of last 
abdominal segment heavily chitinized, the former cone-shaped, 
entirely closed except at extreme apex, not retractile; apical 
abdominal segment obliquely truncate and with projecting 
PTO CESSES! D oU Cou E 3 echa dO5S 30 

Projecting portion of head more or less retractile, not pointed 
cone-shaped, the movable parts not enclosed; last abdominal 
segment without a heavily chitinized flattened terminal plate.31 

Head about twice as long as its greatest width; thoracie segments 
not chitinized above, each with two internal separated chitin- 
ized plates; body without long hairs; apical plate very large; 
spiracles vertically elongated, apical paired protuberances 
small, widely separated, each with a short hair on inner side. 
Living in soil or decaying wood. (Fig. 711, Cænomýia). 

CÆNOMYIIDÆ 
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Head at least three times as long as its greatest width; at least 
the first and second thoracic segments chitinized above, no 
internal chitinized plates present; body with a number of long 
hairs, four of which in a vertical series on each abdominal seg- 
ment are very noticeable; apical plate rather small, spiracles 
rounded, apical paired protuberances large, fused basally, each 
with a number of rather long hairs. Living under bark or in 
soil. (Fig. 708, Xylóphagus) ............ KXYLOPHÁGIDÆ 





705. 
706. 
707. 


708. 
709. 
710. 


31. 


Figs. 705-710. Orthorrhaphous Diptera, Larvæ 


Stratiomyia, dorsal view (Johannsen) Stratiomyiidæ. 

Hermetia, dorsal view (Malloch) Stratiomyiidæ. 

Xylomyia, emergence showing withdrawal of pupa from puparium 
(Greene) Xylomyiide. 

Xylophagus, dorsal view (Greene) Kylophagidæ. 

Aphrosylus, side view (Wheeler) Dolichopodide. 

Dolichopus, side view (Malloch) Dolichopodide. 


Posterior spiracles widely separated, located in an apical trans- 
verse cleft; head very small, retractile; mature larve stout, cy- 
lindrical, bare, dorsally with three oval swellings and ventrally 
with a transverse creeping pad on each segment. Endopara- 
sitic in beetles, ......... ae e. NEMESTRÍNIDJE 


Spiracles not located in an apical transverse cleft............. DU 


2. Labial plate and rods behind it flat in one plane, or wanting, or 


füsedawthsthercapsnics eee M Urs 33 
Labial plates and rods meeting angularly, grown together in front 
V-like, in profile appearing bent and usually united behind with 
the tentorial rods; head mostly membranous, even above to the 
triangular dorsal plate; usually amphipneustic. Predatory, 


33. 


34. 


35. 


36. 
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mostly living in moist earth, some aquatic, some under bark, 
some in decaying vegetable matter. 
Fig. 713, Drápetis a EMPÍDIDÆ 
Fig. 709, Aphrosylus; Fig. 710, Dolichopus. 
DOLICHOPÓDIDJE 
Head capsule long, in large part internal, reaching back to the 
mesothorax, dorsal plate very long, pear-shaped, broader be- 
hind; hind spiracles ending separately in two plates or tracheal 
gills. (Fig. 716, Athérix; Figs. 712 and 717, Chrysopila). 
RHAGIÓNID Æ 
Head capsule short, the dorsal plate not covering the part inset in 
the thorax, the internal part flat or divided into rods; apical 
abdominal segment without projecting processes, the spiracles 
very small; endoparasites of spiders .... ACROCERÁTIDJE 
Posterior spiracles situated on the antepenultimate segment, ab- 
dominal segments one to six subdivided, the body apparently 
consisting of twenty segments exclusive of the head; head free, 
slightly longer than broad and not set into the thorax. .. ... 35 
Posterior spiracles situated on penultimate segment; abdominal 
segments simple, the body apparently consisting of eleven or 
twelve segments exclusive of the head. .......... esses. 36 
Posterior dorsal internal extension of head (i.e. the two fused 
metacephalic rods lying in prothorax and mesothorax) spatu- 
late at apex; ventral posterior projections in the form of two. 
short chitinized rods. Living in soil and decaying wood, preda- 
tory, locomotion serpentine, assisted by the mouthparts. (Fig. 
718, Psilocêphala 9 9.5.9217 7 7 7 77 R THEREVIDJE 
Posterior dorsal internal extension of head not spatulate at apex; 
ventral posterior projections absent. Found in fungi, rotten 
wood and in houses, in carpets and furniture; predatory. 
SCENOPÍNIDÆ 
Penultimate abdominal segment longer than the ultimate, with a 
deep transverse depression near its apex giving it the appearance 
of two distinct segments; ultimate segment terminating in a 
sharp ridge with a median sharp point, on each side of which 
dorsally and ventrally are situated four very closely approxi- 
mated hairs similar to those of Asilidæ. Living in decaying 
wood, predatory on beetle grubs. (Fig. 715, Mydas). 3 
MYDAID/E 
Penultimate abdominal segment shorter than ultimate, or if longer 
without a deep transverse depression; apical segment not as 
above, the hairs not closely approximated. ............... 37 
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37. Thoracic segments each with two long hairs, one on each side on 
ventro-lateral margin; apical segment with six or eight long 
hairs; head well developed, porrect and more or less cone- 
shaped when viewed from above, appearing flattened when 
viewed from the side; penultimate segment usually shorter than 
ultimate or not much longer; body held straight. Living in soil 
and decaying wood, predaceous. (Fig. 719, Prómachus). 

ASILIDE 





Figs. 711-719. Orthorrhaphous Diptera, Larve 


711. Conomyia, cephalopharyngeal skeleton (Malloch) Cænomyiidæ. 

712. Chrysopila, cephalopharyngeal skeleton (Malloch) Rhagionidæ. 

713. Drapetis, internal skeleton (Malloch): ant, antenna; tbr, labrum; 
md, mandible; mx, maxilla; mxp, maxillary palpus. Empididæ. 

714. Sparnopolius, side view (Malloch) Bombyliidæ. 

715. Mydas, dorsal view (Malloch) Mydaidæ. 

716. Atherix, side view (Greene) Rhagionidæ. 

717. Chrysopila, side view (Malloch) Rhagionidæ. 

718. Psilocephala, side view (Malloch) Therevide. 

719. Promachus, side view (Malloch) Asilidæ. 


Thoracic segments without-hairs, or with very weak hairs; apical 
segment without distinguishable hairs; head not much pro- 
truded, directed downward; not cone-shaped, with a dorsal 
protuberance when viewed from the side; penultimate segment 
distinctly longer than ultimate; body usually semicircularly 
curled at rest. Parasites, inquilines or predators, in nests of 
bees and wasps, egg-cases of grasshoppers, etc. (Fig. 714, 
Sparnopolius) ae ee ne BOMBYLIIDJE 
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Cyclorrhapha 


38. Maxillæ and palpi present, near the very small bent mandibles; 


39. 


40. 


41. 


body comprising only nine distinct segments, the head and pro- 
thoracic and the metathoracie and first abdominal segments 
appearing grown together; much flattened, seed-like, scarcely 
twice as long as broad; head bearing underneath on each side 
a triangular flap, retractile into the thorax; frontal sae opening 
directly into the upper surface of the head; incisures chitinized 
above, side margins with many incisions, venter membranous, 
apical segment with two filiform appendages. Living in mud 
and about decaying organic matter. (Fig. 723, Lonchóptera). 

LONCHOPTÉRIDÆ 


Maxillæ not developed, only the mouth-hooks present; frontal sac 


opening in an atrium in the mouth cavity.................. 39 


Upper lip projecting forward between and below the two mouth- 


hooks, distally hooked or toothed, the mouth-hooks porrect, 
single-pointed or more often toothed; body with eleven in- 
eisures, lengthened, anteriorly tapering, posteriorly blunt or 
the eighth abdominal segment tube-like; metapneustic, t.e. 
terminal spiracles alone present. Living in many situations, in 
dung, carrion, ant nests, ete. .......... PHÓRIDÆ 


Mentum never aa between tlie ÍS UE: as a point 


or hook except in Aphis-eating Syrphidæ, in which case the 
lateral rods of the mentum are produced forward over the 
mentum and fuse to form a projecting pointed upper lip; mostly 
amphipneustic, 4.e. anterior pair as well as terminal spiracles 
present osie eu oon Hae on eo ROMEO EUN Qon Gee 40 


Larva broad and depressed, in dorsal aspect appearing to have 


only nine or ten segments because the head and prothorax are 
inflexed to the under surface, the sides of the body with long 
projecting bristles and sometimes deeply incised and serrate; 
posterior spiracles not or but little prominent, rather widely 
separated, placed at the base of the last segment, prothoracic 
spiracles prominent. Developing in fungi. (Fig. 721, Calli- 
mýl) T eee ee M e PLATYPÉZIDJE 


Ofotherconfomation VV ELLO T LL `` 41 
Hind spiracles three- or four-parted, separate from each other 


on a common chitin plate some distance before the tip of the 
body; acephalous, mouthparts very indistinet, the mouth-hooks 
sessile; body comprising ten or eleven segments. Endoparasitic 
on Homoptera. (Fig. 722, Pipúnculus) . „PIPUNCULIDÆ 





43. 


P 
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If the posterior spiracles are located on a common chitin plate 

they are contiguous to each other... .... a: .42 
42. Posterior spiracles close together at ie ard di a E us of 
greater or less length, which is sometimes chitinized and some- 
times greatly extensile; mouthparts various, absent in “ rat- 
tail ” larvæ (Fig. 725), developed in the species living in wood, 
and in the 


€ 


Aphis-lions  (Syrphus, etc.) the mouthparts are 





723 


Figs. 720-725. Aschizous Diptera, Larvæ 


. Syrphus, dorsal view (Metcalf) Syrphidæ. 

. Callimyia, dorsal view (de Meijere) Platypezide. 

. Pipunculus, dorsal view (Perkins) Pipunculidæ. 

. Lonchoptera, dorsal view (de Meijere) Lonchopteridæ. 
. Conops (Brauer) Conopidæ. 

. Eristalis, side view (Metcalf) Syrphide. 


specialized into piercing organs; larvæ apparently acephalous, 
body with about eleven obscure segments, skin usually rough, 
form diverse, conical, more or less cylindrical, even hemi- 
spherical. Food habits various, under bark, in tuber-roots, 
about sewage, in ant or bee nests, or free-living and preying on 
aphids. (Fig. 720, Syrphus; Fig. 725, Erístalis). 
5 SÝRPHIDÆ 
Acephalous, true maggots, usually conically tapering (Figs. 728- 
737), sometimes stout warbles (Fig. 727). (The vast residue of 
the Diptera are insufficiently known to tabulate as to families, 
the following incomplete artificial key being largely based on 
food habits) CMI SCOMDIOA. o o em ee 43 
Endoparasites of insects or higher animals. ..................44 
JW: SERRSIUNE e oo occ coco suns we sons ESS ESS EDER ns POSEE EEE 50 


46. 


47. 


48. 


49, 


50. 


51. 


58. 
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. Parasites of insects. . cms Ee Ae EK MERE E LO 


Parasites of anal, turtles, n etc S fs so ORTA 48 
Body oval or pyriform, with distinct segments; antennæ wart-like, 
tipped with a chitinous ocellus-like ring; posterior spiracular 
plates large, round or reniform. Living within the abdomen 
of wasps or bees. (Fig. 724, Cónops) ......... CONÓPIDÆ 
Body more or less elongate, segmentation less evident........ 46 
Posterior end of body rather truncate or broadly rounded, without 
long processes". <0 eee ee ees 47 
Posterior end of body terminating in two slender tail-like proc- 
esses, two to five times length of body; young larva hairy on 
posterior half of body. Living within Cottony cushion scale. 
(Fig. 736, Cryptochætum) ........ CRYPTOCHATIDA 
Posterior spiracular plates with a button. Endoparasites of 
various insects in their early stages........... TACHÍNIDJE 
Posterior spiracular plates without a button. (Figs. 731 and 
(22 D Sarcophaga ae a aa SARCOPHÁGIDÆ 
Body not strongly tapering, often obese, usually provided with 
numerous strong chitinous spines. : .40 
Body strongly tapering in front (Fig. 731), Bc isst Sot zile: of 
minute spines. (Figs. 731 and 732 D, Sarcóphaga). 
SARCOPHÁGIDJE 
Warbles living under skin of various ungulates, rodents, dogs and 
man, or in nasal sinuses or throat of various animals; body with 
strong spines or not. (Fig. 727, Cutérebra) .... (S TRIDJE 
Bot parasites in the stomach and intestines, principally of horses. 
(Fig. 726, Gastróphilus) . . GASTROPHÍLIDJE 
Body with lateral and dorsal ainas mð (Fig. 728, Homal- 
EEN ae ees. ANTHOMYIIDZ, part 
Body w host xu quits Processes aaee E T SU DT 51 
Body truncate or broadly rounded posteriorly...............62 
Body with one or two posterior processes; rather small species. .57 


. Only one mandibular hook; posterior spiracular plates with sin- 


uous slits (Fig. 732 A); no distinct fusiform pads on the side 
margins of the segments; posterior end of body with few if 
any conical processes, anterior end very slender. (Fig. 730, 


Müsca) . X ees MUSCIDA, part 
With two menduar hos E of posterior spiracular plates 
NOt#SINWOUS) En ce C COD DOLCE I UL 53 


Distinct tubercles above anal area; often processes around spi- 
racular field; side margins of segments often with fusiform 
swollen areas... vð. 54 
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No tubercles above anal area; no distinet processes around spi- 


magur. vra SC. oo IR 59 
54. Slits in spiracular plates rather short and arranged radially... . .55 
Slits slender, subparallel to each other................-...-.56 


55. Two tubercles above anal area; posterior spiracular field with 
distinct processes around it. (Fig. 729, Pegomyia). 
ANTHOM YIID Z, part 


STIL 
729 
Gl. d Jd LLL, 


730 
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Figs. 726-732. Cyclorrhaphous Diptera, Larvæ 


726. Gastrophilus, dorsal view (Hadwen and Cameron) Gastrophilide. 

727. Cuterebra, ventral view (Brauer) (stride. : 

728. Homalomyia, dorsal view (Banks) Anthomyiidæ, 

729. Pegomyia, side view (Frost) Anthomyiidz.' 

730. Musca, side view (Banks) Muscidæ. 

731. Sarcophaga, side view (Greene) Sarcophagidæ. 

732. Left posterior spiracle (Banks): A, Musca, Muscide; B, Muscina, 
Muscide; C, Calliphora, Calliphoride; D, Sarcophaga, Sarcopha- 
gid; E, Tritoxa, Ortalidæ. 


Four or more tubercles above anal area; slits of spiracular plate 
usually pointed at inner end. (Fig. 732 B, Muscina). 

MÚSCIDÆ, part 

56. Posterior spiracular plates each with a button, slits rather trans- 

verse. (Fig. 732 C, Callíphora) ........ CALLIPHÖRIDÆ 

Posterior spiracular plates without buttons, slits rather vertical, 
plates at bottom of a pit. (Figs. 731, 732 D, Sarcóphaga). 

SARCOPHÁGIDÆ 

57. Posterior end of body with respiratory and usually forked anal 
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tube; venter with prolegs furnished with curved hooks. Aquatic 

larvæ. (Fig. 733, Páryðra) ................ EPHÝDRIDÆ 
Posterior end of body with two short fleshy processes.......... 58 

58. Processes bearing spiracular plates. (Fig. 735, Drosóphila; Fig. 
rom Scaptomyza) t C T TT TNT DROSOPHÍLIDJE 
Processes not bearing spiracular plates. ......... PIOPHÍLIDÆ 





Figs. 733-737. Acalyptrate Diptera, Larvæ 


733. Ephydra, side view (Jones) Ephydridæ. 

734. Agromyza, side view (Frost) Agromyzide. 

735. Drosophila, dorsal view (Banks) Drosophilide. 

736. Cryptochætum, side view (Smith and Compere) Cryptochætidæ. 
737. Scaptomyza, side view (Frost) Drosophilidæ. 


59. Spiracular plates on black tubercles; lateral fusiform areas rather 
weak though distinct; rather slender larve. (Fig. 732 E, 
Tritóxa) . A Es . ORTÁLIDÆ 

Spiracular isis sonet i at al excuse mal fusiform areas 
indistinct; spiracular plates often contiguous or nearly so, slits 
long and subparallel, no button.............. TRYPÉTIDJE 


KEY TO THE PUPAE OF THE PRINCIPAL 
FAMILIES OF DIPTERA ! 


1. Pupa free, not enclosed within the indurated last larval moult, or 
if so the head is distinct as in the larva, or the puparium is 
slightly flattened dorso-ventrally, its texture leathery, not 
chitinous, and the anterior respiratory organs not distinguish- 
able; adult, or pupa, emerging through a rectangular, T-shaped 
split on dorsum of larval skin (see Fig. 707)................ 2 


1 Based largely on Malloch: Bull, Ill. State Lab, Nat. Hist., 12, art. 3 (1917). 
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Pupa coarctate, 2.e. enclosed within the indurated last larval 
moult, and usually barrel-shaped and brown in color; head 
always retracted, the chitinous portion occupying a position 
on the inner side of the ventral surface of the puparium; an- 
terior respiratory organs distinct, either protruded from the 
antero-lateral angles of the head extremity or from dorsum 
of base of abdomen; adult emerging usually by forcing off the 
rounded anterior extremity of the puparium in cap-like form 
(see Fig. 763), or the dorsal half of the thoracie portion — the 
lines of cleavage being along the lateral margins to a point at 
base of abdomen; rarely emergence is through rectangular 
splitting of the dorsum of the puparium (Figs. 760—764). 

CYCLORRHAPHA ! 

Antenne much elongated, distinctly visible beneath the pupal 
skin, normally curving well over upper margin of eyes and ex- 
tending to or beyond base of wing, in some cases almost to apex 
of wing; head without strong thorns (except in some Cecido- 
myiidæ and a few Tipulidæ); thoracic respiratory organs much 
elongated or sessile; abdomen in species with short antennæ 
sometimes unarmed. (NEMATÓCERA)............. sess 3 

Antennæ shorter, projecting downward and outward, not curving 
over the eyes nor reaching nearly to base of wing; head usually 
with strong thorns or horns; thoracic respiratory organs sessile, 
rarely stalk-like; abdomen usually armed with strong spines or 
bristles, or if unarmed there are only four or five distinct pairs 
of abdominal segments. (ORTHÓRRHAPHA) Mou E 26 

3. Head with several strong thorns in a vertical series on the median 

line; pupæ living in galls on various parts of plants; sometimes 
pupa enclosed in the hardened larval skin and resembling a 
fastes e CECIDOMYIIDÆ, part 
Head without strong thorns, or if at base of each antenna there is 
a protuberance it is not sharp; pups not enclosed in galls on 
living plants, usually free and not enclosed in larval skin, but if 
so enclosed the larval moult does not resemble a muscid pu- 


to 


parum cee eee A Ae a a 4 
4. Thoracic respiratory organs sessile; abdomen without strong 
thorns or leaf-like elevations; legs straight.................5 


Thoracic respiratory organs stalked, or if lk uM En he 
strong thorns or leaf-like elevations, or the legs are recurved 


1 The pupe of this large and importaut group are so imperfectly known that it is impossible 
to present a key to the families. 
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against base of abdomen and apex of thorax, or the cox: do 
not conceal the sternopleura and the scape of the antennæ is 
almost globose; legs straight or recurved................... 9 
5. Legs short, apices of hind tarsi projecting slightly beyond apices 
of wings; antennæ short, curved across middle of eye. (Fig. 


TATE BIDIO ce V. BIBIÓNIDJZE 


se UT] HAERES 
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738 


Figs. 738-744. Nematocerous Diptera, Pupæ 


738. Bittacomorpha, dorsal view (Hart) Ptychopteride. 

739. Pachyrrhina, side view (Malloch) Tipulidæ. 

740. Monardia, side view (Malloch) Cecidomyiide. 

741. Deuterophlebia, ventral view (Pulikovsky) Deuterophlebiidæ. 
742. Anopheles, side view (Howard) Culicidæ. 

743. Psychoda, ventral view (Malloch) Psychodidæ. 

744. Dixa, side view (Malloch) Dixidæ. 


Legs elongate, usually all tarsi projecting for a considerable dis- 
tance beyond apices of wings; antenne elongate, extending to 

or beyond basestor vints F F F F F iter eee 6 

6. Antennæ almost straight, noticeably flattened, extending to bases 
of wings; thorax not much swollen in front, its anterior profile 

not declivous. (Fig. 749, Ceróplatus) .... CEROPLÁTIDÆ 
Antenne distinctly curved, not flattened, extending beyond bases 

of wines ene M et We 

7. Thorax conspicuously swollen, almost globose, its anterior profile 


declivous; sternopleura concealed. (Fig. 750, Leia). ; 
MYCETOPHILID/E 


= 


10. 


11. 


13. 
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Thorax not conspicuously swollen, the anterior profile not sloping 
dovnar Uoc RI NI DM NE. 8 
Scape of antennz much swollen, globose; abdominal spiracles 
small or absent; sternopleura enlarged, not concealed by fore 
COS AMG! ENOTA E E a CHIRONÓMIDÆ 
Scape of antennæ not much swollen; abdominal spiracles distinct; 
sternopleura not visible, concealed by the large coxæ and 
femora of the fore legs. 
(Fig. 740, E n esses. CECIDOMYIIDA, part 
(Fig. 748, Sclara) . 3 ........ SCIÅRIDÆ, part 
Thoracic respiratory organs s ignia, long and tube-like; legs 
straight, extending well bevond apices of wings; body without 
armature except a pair of hairs on anterior margin of head; 
sternopleura concealed ............ CECIDOM YIIDA, part 
SCIÁRIDÆ, part 
Species without such combination of characters, abdomen usually 
with hairs or spines, or the sternopleura is exposed. .. ...... 10 
Pupa in a pocket-shaped or slipper-shaped cocoon consisting of 
coarse threads, from the wide, open end of which project the 
thoracic respiratory filaments: aquatic, living in swiftly running 
streams. (Fig. 745, Simülium) ............. SIMULIIDE 
Pupa free, or if enclosed or partly so the cocoon is not pocket-like 
and respiratory organs do not consist of tube-like branches . 11 
Pupa when seen from above oval or rounded in outline, the abdo- 
men at base not conspicuously narrower than thorax, so that 
the lateral outline is continuous; dorsal surface with strong 
integument; venter with sucking disks for adhering to rocks in 
running streams where the pupæ occur. e aaa a 12 
Pupa with abdomen well differentiated from thorax, the dorsum 
membranous, or if strong and almost chitinized surface spines 
are developed PER e LEUR a Ee 14 


. Antenne excessively long, each forming a double coil on the ven- 


ter; three pairs of lateral sucking disks; respiratory filaments 
short tubular. (Fig. 741, Deuterophlébia). 


DEUTEROPHLEBIIDÆ 
Antenne not twice coiled; ventral sucking disks median......13 


Thoracic respiratory organs lamelliform, consisting of four flat 
plates, the broad sides of which are contiguous. (Fig. 746, 
Bibiocéphala) ................ BLEPHAROCERÁTIDJE 

Thoracic respiratory organs simple, tube-like. (Maurina, N. and 
SAT). rem e RR eres als etre PSYCHÓDIDÆ, part 
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14. Apical abdominal segment terminating in two or four paddle-like 


or fin-shaped organs which are fringed on all or part of outer 
surface by strap-like hairs; or if the apical segment terminates 
in two long subconic processes the tarsi are recurved against the 
ventral surface of the base of the abdomen and apex of thorax 
so that they do not extend beyond apices of wings.......... 15 


Apical segment of abdomen obtuse, armed with short or elongate 


spines or thorns, or if ending in a pair of long, slender processes 





745. 
746. 
747. 
748. 
749. 
750. 


Figs. 745-750. Nematocerous Diptera, Pupæ 


Simulium, ventral view (Malloch) Simuliidæ. 
Bibiocephala, side view (Malloch) Blepharoceratidæ. 
Bibio, ventral view (Malloch) Bibionidz. 

Sciara, side view (Malloch) Sciaride. 

Ceroplatus, side view. Ceroplatide. 

Leia, side view (Malloch) Mycetophilidæ. 


they are more or less oval in transverse section and without 
strap-like hairs; tarsi generally entirely straight, rarely the 
apices of the hind pair incurved slightly, but never recurved 
as -above stated m ae rð mr E 20 


15. Thoracic respiratory organs terminating in numerous thread-like 


filaments.. .... Means seven CHIRONÓMIDÆ, part 


Thoracic respiratory organs consisting of a single stem, in some 


cases with a few long, or many short, scale-like surface hairs, 
but never terminating in numerous thread-like filaments; oc- 
casionally the thoracic respiratory organs not elevated... ... 16 


16. 


life 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 
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Thoracic respiratory organs not elevated; sternopleura exposed. 

CHIRONÓMIDÆ 

Thoracic respiratory organs conspicuously elevated........... 17 

'Thoracic respiratory organs situated close to anterior margin of 

thorax; no stellate hairs on thorax and abdomen. 

CHIRONÓMIDÆ, part 

Thoracic respiratory organs situated close to middle of thoracic 

SOPSULDDMREE ES. eO IDEM o EE eon 18 

Apical abdominal segment ending in two or four broad, flat, 
paddle-like plates. (Fig. 742, Anopheles; Fig. 997, Culex). 


CULÍCIDÆ, part 

Apical abdominal segment ending in two long subconical proc- 
ðs ð T IUUD. OON TO E 19 
Apieal processes armed with short hairs at apices and on middle 
Gl GM WEIN Guectcancesenosdcnase CULÍCIDÆ, part 
Apical processes unarmed. (Fig. 744, Dixa) .......... DÍXIDÆ 
Apices of legs not extending beyond apices of wings. .......... 21 


Apices of posterior legs at least extending beyond apices of wings.22 
Apical segment of abdomen ending in two conical processes. 


CERATOPOGONIDE 
Apical segment of abdomen ending in two upper and two lower 
short thorns. (Fig. 743, Psychóda) ........ PSYCHODIDÆ 


"Thoracic respiratory organs long, bifid; apical abdominal segment 
rounded, without processes; abdominal spiracles pedunculate. 

| SCATÓPSIDÆ 

Thoracic respiratory organs simple; apical abdominal segment 
not rounded, generally armed with protuberances. .. ....... 23 
Thoracie respiratory organs elevated but little above disk of 
thorax; tarsi of fore legs overlapping those of middle pair, 
which overlap the hind ones, all rather closely fused together 
and torne eee ee E N ANISOPÓDIDÆ 
Thoracic respiratory organs very conspicuously elevated; legs 
ONET WISE OLIE d M ERES S EE rem 24 
Thoracic respiratory organs.equal in length, rarely one twice 
asllonrlasitneother-wallttarsicistin ch EE CERT T 25 
Thoracic respiratory organs of very different length, one short, 
the other very long; front tarsi overlapping middle pair. (Fig. 
738, Bittacomórpha) .............. PTYCHOPTÉRIDJE 
Abdominal segments each with one transverse row, sometimes 
with two rows, of thorn-like protuberances; palpi recurved at 
apices. (Fig. 739, Pachyrrhina) ............ TIPULIDÆ 
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20. 


2i 


28. 


OS 


30. 


31. 
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Abdominal segments rarely with distinct thorn-like protuberances, 
usually with weak hairs; palpi straight, not recurved at apices. 


LIMONIIDÆ 

Orthorrhapha 
Pupa enclosed within the last larval moult ..... ............ P 
bupaWireess..i ceo ORDER COT 28 


Thoracic segments one and two each with a smooth plate on 
dorsum; apical segment with a transverse series of short teeth 
near base on ventral surface; pupal skin largely or entirely with- 
drawn from puparium during emergence. (Fig. 707, Xylomjyia). 

XYLOMYIIDÆ 

Thoracie segments without smooth dorsal plates; pupal skin not 

withdrawn from puparium during emergence. 


STRATIOMYIIDE 

Prothorax with a large aperture mesad of and connected with the 
se ee TABÁNIDÆ 
Prothorax without such an aperture. E ; .29 


Head without strong forwardly ævi doms, ic masi vih one 
thorn on base of antenna which is directed to the side; abdomi- 
nal armature weak, becoming gradually stronger toward apex; 
wings short, extending to or slightly beyond apex of basal ab- 
dominal segment; apices of hind tarsi at most extending slightly 
beyond apices of wings; abdomen with seven pairs of spir- 
EG Co} ck E F OEM Goo sb 30 

Head usually with strong thorns, or if these are absent the ab- 
dominal armature is stronger on basal or second segment than 
it is on apical, or there are less than seven pairs of abdominal 
spiracles; apices of hind tarsi usually extending distinctly be- 
yond apices of Wags. e. aa a a 33 

Antennal sheaths much thickened at base, apical portion slender, 
styliform, the whole directed almost straight downward. (Fig. 
ub MEChrysopila AV E ER De Es LĒPTIDÆ 

Antennal sheaths thickened throughout their length, the apical 
portion generally more or less distinctly annulated, the whole 
directed either straight sideways or in a slightly downward di- 


recon T k... sr æra 31 
Antennal sheaths showing much more than ten annulations. (Fig. 
753, Rhachícerus) ........ LEPTIDÆ, RHACHICERINJE 


Antennal sheaths showing not more than ten annulations...... 32 


32. 
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Antennal sheaths very stout, not over twice as long as their basal 
breadth; face with a small sharp protuberance on each side a 
little mesad of the vertical line of apices of antennæ and slightly 
above middle of face, and at the base of each are two short hairs 
on their inner side; two very strong postspiracular abdominal 
bristles on each segment. (Fig. 752, Coenomyia). 

CENOMYIIDA 





33. 


Figs. 751-759. Orthorrhaphous Diptera, Pupæ 


. Mydas, side view (Greene) Mydaidæ. 

. Cenomyia, dorsal view (Greene) Cænomyiidæ. 

. Rhachicerus, dorsal view (Greene) Xylomyiide. 
. Xylophagus, dorsal view (Greene) Xylophagide. 
. Psilocephala, dorsal view (Malloch) Therevide. 
. Dasyllis, dorsal view (Greene) Asilide. 

. Chrysopila, side view (Malloch) Rhagionide. 

. Sparnopolius, side view (Malloch) Bombyliidæ. 
. Rhamphomyia, side view (Malloch) Empididæ. 


Antennal sheaths distinctly annulated, slender, about four times 
as long as their basal breadth; face without protuberances; post- 
spiracular abdominal bristles slender, eight to ten on each 
segment. (Fig. 754, Xylóphagus) ...... XYLOPHÁGIDJE 

Head without strong thorns; abdomen with three or four distinct 
pairs of spiracles and without spinose armature. 

ACROCERÁTIDJE 


376 BULLETIN: MUSEUM OF COMPARATIVE ZOÓLOGY 


Head usually with strong thorns, at least with elevated ridge-like 
antennal sheath and several small carinated elevations; abdo- 

men with seven pairs of spiracles and spinose armature. ..... 34 

Be, Head with twathorns o ocn ge co mre oconcomeoccmoscn oos oc 35 
Head with more than two thorns or with several short tubercles .36 

35. Abdomen with a single transverse series of spines on each dorsal 
segment; wing with a long thorn at base. (Fig. 755, Psilo- 


Cephala ER Meo o NO THERÉVIDJE 
Abdomen with two transverse series of spines on each dorsal 
segment; wing without thorn at base. ..... SCENOPINIDJE 


762 





Figs. 760-764. Cyclorrhaphous Diptera, Pupæ 


760. Didea, dorsal view (Metcalf) Syrphide. 

761. Criorhina, dorsal view (Greene) Syrphidæ. 

762. Pipunculus, dorsal view (Perkins) Pipunculidæ. 
763. Sarcophaga, side view (Greene) Sarcophagidæ. 
764. Exorista, side view (Greene) Ortalidze. 


36. Upper pair of cephalic thorns directed sideways and slightly up- 
ward; apices of wings extending to or very slightly beyond apex 
of first abdominal segment; apices of middle tarsi not extend- 
ing to apices of wings. (Fig. 751, Mydas) ...... MYDAIDA 

Upper pairs of cephalic thorns directed forward, at most slightly 
divergent apically, generally slightly curved downward, or head 
without strong uppen thora ccoaancean od as Qo oc Hose go nees 37 

37. Head with strong thorns, or if they are absent the abdomen has 
the dorsal transverse armature consisting of very strong thorns 
and intervening long slender hairs; apices of antennæ obtuse. 38 

Head very rarely with strong thorns, two carinate elevations pres- 
ent on upper anterior margin; antenne with attenuated apices; 
body without thorns, sometimes with bristles............. 39 

38. Lower median portion of face with a closely approximated pair of 
stout thorns which are occasionally fused almost to apices; ab- 
domen with the transverse armature of dorsal segments con- 
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sisting of short flattened thorns and long slender hairs, the 
thorns usually appearing as if attached to, rather than forming 
part of the abdomen and sometimes turned up at bases and 
apices. (Fig. 758, Sparnopólius) .......... BOMBYLIIDJE 
Lower median portion of face without thorns; abdomen with the 
transverse armature consisting of alternating long and short 
thorns (except in Leptogaster). (Fig. 756, Dasfllis). ASÍLIDÆ 
39. Cephalie armature consisting of two carinated elevations on upper 
anterior margin, on each of which is a very long hair; antennal 
sheaths raised above level of face, tapering apically, directed 
downward and slightly outward; proboscis often much elon- 


gated. (Fig. 759, Rhamphomjia) .......... EMPÍDIDÆ 
Similar to Empidide, but proboscis never elongated.  _ 
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(1923). 
ENDERLEIN, G. Dasypogoninæ and Archilaphrinæ. Wien. ent. Ztg., 33, pp. 
151-174 (1914). 
EnceuEL, E. O. Palearctic Asilidæ. Vlieg. pal. Reg., 9 pts., 491 pp. (1925-1930). 
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pp. 437-492 (1909). 
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36-43 (1928). Diaphorus, Bull. Buff. Soc. Nat. Sci., 11, No. 2, pp. 161- 
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Pelastoneurus, Ann. Ent. Soc. Am., 16, pp. 30-48 (1923). Chrysotus, Bull. 
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pp. 489-561 (1925). 

VERRALL, G. H. Palearctic. Brit. Flies, 5, pp. 440—446 (1909). 
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(1922). 

Bezzi, M. South African Rhagionide. Ann. S. Afr. Mus., 23, pp. 297-324 
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Palearctic Errinide and Cænomyiidæ. — Encycl. Ent. B. IL Dipt. 2, 
pp. 161—184 (1926). 
Studies on palæarctic Stratiomyidæ. Eos, 2, pp. 385—120 (1926). 
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SÉcuy, E. French. Faune de France, 13, pp. 16-80 (1926). 
VERRALL, G. H. British. Brit. Flies, 5, pp. 51-229 (1909). 
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Katalog Conopidæ (with tables). Arch. Naturg., 83, A., Heft S. pp. 
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342 (1882); 6, pp. 5-, 377- (1883). 


LONCHOPTERIDAL 


Dupa, O. Lonchoptera. Konowia, 6, pp. 89-99 (1927). 
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ORDER SIPHONÁPTERA 
(SUCTORIA, APHANÍPTERA, ROPHOTEIRA) 


Small, wingless, strongly compressed, jumping insects, with dark 
colored, heavily chitinized bristly body and legs; parasitic in the adult 
condition on mammals, or rarely on birds. Head small, closely articu- 
lated with the thorax. Antenne short and thick, with two large basal 
joints and an oval or elongate indistinctly jointed apical portion, 
lying in depressions behind the small, simple eyes which are some- 
times wanting. Mouthparts fitted for piercing and sucking, the man- 
dibles setiform, maxillæ blade-like; both pairs of palpi well developed. 
Thorax small, composed of three similar, freely movable segments. 
Abdomen large, composed of nine segments; cerci one-jointed. Legs 
large, stout; coxæ large, tarsi five-jointed with stout claws. Meta- 
morphosis complete; larve elongate, cylindrical, legless, with well 
developed head and biting mouthparts; free living. Pupz enclosed in 
cocoons. Fleas. 


1. Head divided above the antennæ into two distinct parts by a 
suture, the anterior dorsal portion more or less freely articulated 
with the posterior portion and overlapping it. (Suborder 
FPRACTICIPIE A)... "eec xc ene 2 

Head without transverse suture above, the dorsal surface continu- 
ous and not thus articulated. (Suborder INTEGRICÍPITA).4 
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2. Head simple at sides, without an articulated, flattened lobe on 


each side anteriorly; not parasitic on bats.................. B 
Head on each side below with a pair of chitinous flaps that project 
downward from the anterior corner of the head at the sides of 
the mouth opening; species parasitic on bats. (Ischnopsyllus). 
ISCHNOPSYLLIDJE 
. Occipital region with a transverse dorsal thickening near the 
middle; vertical suture of head extending below the antennæ 
to the lower margin of the head; posterior margin of front 
usually with a comb-like row of stout spines. 
MACROPSÝLLIDÆ 
Occipital region entire, without such a dorsal thickening; head 
spinose, but without such a comb-like row along the posterior 
margin of the front. (Including CTENOPSÝLLIDÆ and 
TYPHLOCERÁTIDAÆ) ....... HYSTRICHOPSÝLLIDÆ 
. Thoracic segments not strongly shortened and constricted, their 
tergites together longer than the first abdominal segment, 
sides of metathorax sometimes extending over two or three 
abdominal segments; labial palpi with three or more false 
joints; maxillary palpi almost always shorter than the front 
coxæ; third joint of antennz with nine more or less distinctly 
separated falsei onie aaa 0 0 ELS 5 
Thoracic segments strongly shortened and constricted, their ter- 
gites together shorter than the first abdominal segment; labial 
palpi without false joints; maxillary palpi almost always ex- 
tending beyond the front coxæ; third antennal joint without 
distinctly separated false joints; abdomen of fully matured 
female greatly distended. oe eee e a E 1E 8 
. Abdominal tergites provided with numerousset:e arranged in two or 
more rows; eyes greatly reduced in size, or usually absent ..6 
Abdominal segments with few setæ, forming only a single row on 
all or on most of the abdominal tergites; eyes almost always 
present. (Figs. 766, 767, 768, 770). (Pülex, Ctenocephálides 
(=Ctenocéphalus) (C. felis, Cat-flea; C. canis, Dog-flea), Ar- 
chæopsýlla, Xenopsylla (= Læmopsýlla) (X. chedpis, Plague 
flea), Hoplopsýllus, Ornithopsýlla). (Including ARCILEO- 
PSE LID ANE cc ran Be R PULÍCIDÆ 
. Head without a comb of spines on each cheek................ 7 
Head with a comb of from two to six stout bristles or spines on 
each cheek. (Ctenophthálmus, Rhadinopsýlla, Micro- 
psýlla) (NEOPSYLLID4Z, part). ..CTENOPHTHÁLMIDÆ 
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7. Head with a notch or tubercle on the front margin; eyes fre- 
quently absent (Figs. 769, 771). (Ceratophyllus, Cteno- 
phýllus, Dolichopsylla, Amphipsýlla, Parapsýllus, 
Vermipsýlla). (CERATOPH ÝLLIDÆ; VERMIPSYLLIDA, 
Due e RN a MEE DOLICHOPSÝLLIDÆ 





Figs. 765-771. Siphonaptera 


765. Tunga, mature female (Butler) Tungidæ. 

766. Ctenocephalides (Patton and Cragg) Pulicide. 

767. Xenopsylla, side view of head (Fox) Pulicidz. 

768. Ctenocephalides, antenna (Patton and Cragg) Pulicidæ. 
769. Ceratophyllus, antenna (Fox) Dolichopsyllide. 

710. Ctenocephalides, hind tibia (Fox) Pulicide. 

771. Ceratophyllus, hind tibia (Fox) Pulicide. 


Head without a notch or tubercle on the front margin; eyes usually 
present. (Uropsylla, Malacopsylla, Acanthopsýlla). (M AL- 
ACOPSÝLLIDÆ; MEGAPSYLLIDAE; VERMIPSYLLID.E, 
pap ee Los ON S NE UROPSÝLLIDÆ 

8. Maxillæ with a long, narrow, curved lamina which projects 
downward and backward; maxillary palpi as long as the front 
coxæ; head evenly rounded above; side pieces of metathorax 
extending over only the first abdominal segment; abdomen of 
fully matured female vermiform. (Hectopsylla, ind.). 

HECTOPS YLLIDE 
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Maxillæ without, or with a very short and broad projecting 
lamina, their palpi extending beyond the front coxæ; head 
strongly angulated anteriorly above; side pieces of nietathorax 
extending over nearly two or three abdominal tergites; abdo 
men of fully matured female enormously swollen, globose (Fig. 
765). (Tanga (=Sarcopsýlla, Dermatóphilus) (T. pénetrans, 
Chigoe or Jigger flea) tropicopol.; Echidnéphaga (E. gallinà- 
cea, Sticktight or Hen flea) tropicopol.). (SA RCOPS ÝLLIDÆ, 
ECHIDNOPHAGIDÆ, DERMATOPH ÍLIDÆ, | RHYN- 
HOBMOIÐA M. RER NI LAM S. TÜNGIDJE 
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ORDER COLEÓPTERA 
(ELEUTERATA; ELYTHRÓPTERA) 


Moderate-sized, small or minute, more rarely very large, hard-bodied 
insects. Head free, usually prominent, sometimes produced forward to 
form a snout or beak; mandibles well developed; maxillæ well devel- 
oped, usually bilobed with the palpi three- to five-jointed; labial palpi 
shorter, two- or three-jointed; antennæ ten- or eleven-jointed, some- 
times less, very rarely more, filiform or variously modified, often with 
the apical joints enlarged; ocelli nearly always absent. Prothorax free; 
two pairs of wings, the front pair (elytra) thickly chitinized, sheathing 
the meso- and metathorax and also nearly always the abdomen, almost 
always meeting in a straight line down the middle of the back; hind 
wings occasionally absent, front ones rarely reduced or absent. Legs 
homonomous, the tarsi usually with five or four joints; no cerci. Meta- 
morphosis complete, the larvæ mandibulate. A very large and widely 
distributed group, including Beetles and Weevils.’ 


1. First ventral segment divided by the hind coxal cavities, so that 
its sides are separated from the usually very small median part 

(Fig. 772); the first three sternites (ventral abdominal segments) 
immovably united; antennæ usually filiform or nearly so; hind 
wings with a triangular or oval cell at the apex of an elongate 
discal cell. (Figs. 774, 777). (Suborder ADÉPHAGA)...... 2 
First visible sternite extending for its entire breadth behind the 
coxal cavities; hind wing without closed cell at apex of discal 

cell (except Cupidæ), the latter also often absent. (Figs. 775, 


776, 778). (Suborder POLYPHAGA). .......... sese 12 
2. Mentum and submentum not separated by a suture........... 5 
Mentum and submentum separated by a distinct suture........ 5 


3. Abdomen with four visible sternites; small myrmecophilous beetles 
with the antennæ remarkably thickened and the apical joints 
usually fused into a club or into a broad, more or less unseg- 
mented lamina (Fig. 780). (Paussus Afr., Indomal.; Ceráp- 
terus, Afr.; Arthrópterus, Austr.). (PAUSSOIDEA). 

PAUSSIDÆ 

Abdomen with six visible sternites; antennæ filiform (if antennæ 
are bead-like and the hind coxæ widely separated, see Jacob- 
sonidmexcouplet)lllo mer eet ý ó cere ` 4 


1 A few highly degenerate forms of more or less larviform appearance that will not other- 
wise run out in the key, may be identified by reference to couplet 198. 
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4. Head with antennal grooves beneath, between the eyes and the 
maxillary fissures. Terrestrial species. (Pseudomórpha, Am.; 
Sphallomórpha, Silphomórpha, Austr.; Adelótopus, Austr. 
and E. Ind.; Hydroporomórpha, Afr.). 

PSEUDOMÓRPHIDJE 
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Figs. 772-773. Coleoptera 


772. Harpalus, underside (Hayward) Carabidæ. 
773. Necrophorus, wings spread on left side and removed on the right. 
(Hayward) Silphide. 


Head without antennal grooves beneath. Aquatic species. (Am- 
pbhizða IN, Ain, Wile) Nr AMPHIZOIDÆ 

5. Metasternum with a transverse, triangular antecoxal sclerite, 
separated by a well marked suture (Fig. 772).............. 6 
Metasternum without an antecoxal sclerite; usually prolonged 
into a triangular process posteriorly...................... 10 

6. Antecoxal piece of metasternum extending from one side to the 
GUE. oss Uem emerit tes d 
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Antecoxal piece not extending from one side to the other, trun- 
cate behind. Aquatic species, the tibiæ and tarsi with swim- 
ming hairs. COE i jm palæarc., Austr.). 


(PELOBIIDÆ) . S geet: . HYGROBIIDE 
7. Antennæ Ísai Tind coxe mov al ais ære terrestrial 
SDedes ec TT 8 


Antennæ 10-jointed; hind coxæ fixed, expanded into large plates 
so as almost to conceal the base of the abdomen (Fig. 786); 
small aquatie species. (Haliplus, cosmop.; Peltódytes (=Cne- 
Frida ls ar) RENEE HALÍPLIDÆ 





Figs. 774-778. Coleoptera 


4. Hind wing of Adephaga (Kempers). 

5. Hydrophilus, hind wing. Hydrophilidz. 

6. Necrophorus, hind wing (Kempers) Silphidæ. 
7. Tachypus, hind wing (Kempers) Carabidæ. 
78. Lygistopterus, hind wing (Kempers) Lycide. 


8. Antenne inserted on the front, above the base of the mandibles; 
eyes prominent; head wider than the thorax, vertical, with large 
mandibles. Tiger-beetles. (Cicindéla, cosmop.; Tétracha, 
widespr.; Oxychila, neotrop.; Mantichora, Afr.; Tricóndyla, 
Indo-austr.; Pogonóstoma, Afr.; Omus, nearc.). 

CICINDÉLIDÆ 

Antennæ inserted on the sides of the head between the base of the 
mandibles and the eyes; head usually held horizontally and 
senerallyanarroswerishandsrelthorar cliente TT T 9 

9. Scutellum present. Ground beetles. A very large diverse, abun- 
dant and widespread family. (Figs. 772, 777,783, 818). (Tachys, 
Hárpalus, Bembídion, cosmop.; Calosóma, Dyschirius, 
Scarites, Chlænius, Bráchinus, Lébia, widespr.; Pteró- 


10. 


11. 


d. 


e 
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stichus, Amara, Cárabus, Anophthálmus, Trëchus, 

Nébria, holarc.; Mormólyce, indomal.; and many other gen- 
era). (Including PASIMÁCHIDÆ, MORMOL YCID.E). 

CARÁBIDÆ 

Scutellum absent; prosternum covering the mesosternum; rounded 

convex, riparian species. (Ómophron, cosmop., exc. Austr.). 


OMOPHRONIDE 
Metasternum prolonged behind as a oo process; aquatic 
species . sið n g 


Vista mak orðum Tesi 1 coxæ; à str an 
antennæ like a string of beads, with To joints; bark 
beetles (Fig. 785). (If tarsi are two-jointed, see the dubious 
genus Jacobsonium, couplet 119). (Rhysödes, cosmop.; Clini- 
dium, widespr.; Rhysodiástes, widespr.)... RHYSÓDIDJE 

Antenne slender, filiform; abdomen with six visible tergites; eyes 
two. Diving beetles. Water tigers. (Figs. 779, 781). (Can- 
thydrus, Laccóphilus, Bidéssus, Rhántus, cosmop.; Cy- 
bister, Colámbus, widespr.; Hydróporus, Deronéctes, 
Ágabus, Acílius, Dytíscus, holarc.)........ DYTÍSCIDJE 


Episternum of metathorax not reaching the middle coxal cavity. b 
Episternum of metathorax reaching the middle coxal cavity. ..d 


. Greatest anterior extension of the hind coxa near the middle 


(longitudinally) of the body; metasternum more or less pointed 
in the middle behind, and not marked by a transverse suture. 


NOTERINÆ 
Greatest anterior extension of the hind coxa nearer to the epipleura 
than to the medial line of the body. ........ Ec 


Prosternal process not reaching the metasternum. . VATELLINJE 
Prosternal process reaching the metasternum. LACCOPHILINÆ 
Prosternum deflected between the front coxæ so that the pro- 
sternal process is placed on a quite different plane of direction 
from that of the prosternum; the latter not incrassate along 


middle; front tarsi often 4-jointed. .. ... .e 
Prosternal process on the same plane of direction as the pr o- 
sternum; front tarsi 5-jointed. . SE 5 i 


Prosternal process much deflected from the plane of direction of 
the prosternum. Front tarsi usually with only four joints. 

HYDROPORINÆ 

Prosternal process but little deflected from the plane of direction 

of the prosternum; front tarsi 5-jointed; scutellum not visible. 

METHLINÆ 

Inferior spur of hind tibia not or but little broader than the 

a ee eee. ee, ef o N g 


412 


BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY 


Inferior spur of the hind tibia dilated, much broader than the 


other e... EC Ame ge RR CYBISTRINÆ 

g. Hind margins of joints of posterior tarsi not set with flattened 
and gjar oll... ð i do s6060200.00 h 
Hind margins of joints of posterior tarsi provided externally with 
flattened, appre sedie a ME HYDATICINÆ 





785 





Figs. 779-786. Coleoptera 


. Cybister(Maxwell-Lefroy) Dytiscidæ. 

. Arthropterus (Westwood) Paussidæ. 

. Dytiscus, front tibia and tarsus of male (Kolbe) Dytiseidæ. 
. Gyrinus, hind leg (Berlese) Gyrinidæ. 

. Scarites, front leg (Kolbe) Carabidæ. 

4. Dineutes, antenna. Gyrinide. 

. Rhysodes, antenna. Rhysodidæ. 

. Haliplus, coxal plate (Maxwell-Lefroy) Haliplidæ. 


Spiracles of last two dorsal segments not, or but little, broader 
than the preceding ones; outline of eye notched by the free 
Areno ITON ON hend e E ET LE COLYMBETINÆ 

Spiracles of the last two dorsal segments enlarged, each on the 
penultimate segment being about one-fourth of the total 
breadth of the segment; eircular outline of the eye uninter- 
rupted c e a DYTISCINÆ 


Antennæ very short, stout and irregular; eyes four; abdomen 
with seven visible tergites. Whirligig beetles. (Dineútes, 
Gyrinus; Aulonogyrus, old world; Gyrétes, neotrop.; Orec- 


13. 


14. 


15. 


16. 
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tochilus, palæarc., Indomal.; Orectogyrus, ethiop.; Macro- 
gyrus, neotrop., Indo-Austr. 7 (GYRINOIDEA). 
GYRÍNIDÆ 
Antennæ clubbed or not, if clubbed, not with the club-joints 
lamellate; tarsi frequently with less than five joints; antennæ 
very rarely somewhat lamellate in certain aquatie Hy T pe 
idee. (Figs. 793 to 813)... e — BI 
Antenne with the last ed d$ seven adds axis ET on one ciis 
to form a comb-like or lamellate club which can often be opened 
and closed (Figs. S14, 815, 816). Legs often fitted for dig- 
ging; tarsi almost always 5-jointed, the front tarsi very excep- 
tionally reduced or absent; larvæ with thick, curved body and 
well developed legs. Never aquatic. (LAMELLICORNIA). 76 
Head not prolonged into a beak, gular sutures double, at least 
before and behind; prosternal sutures PORE proepimera not 
meeting behind the prosternum ...... T Jit 
Head generally prolonged in front of duo eyes E SONE Tike 
(Figs. 787, 873, 878); gular sutures confluent along the median 
line or obsolete; proepimera united behind the prosternum, 
prosternal sutures wanting; antennæ usually clbowed (Fig. 
879); palpi usually rigid; all tarsi apparently with four or three 
joints (Fig. 788); larvæ legless or with short legs. (RHYNCÓ- 
EA OR Aa c cec RICE 165 
Fourth and fifth tarsal joints if present, not immovably united, 
the articulation between them like that between the other 
joints (Fig. 789). (If rarely united, as in some Erotyldiæ, the 
AMINES ND Gaja EE ELE ereeee 15 
Fourth tarsal joint minute, fused with the fifth; tarsi usually 
densely pubescent below, with the first three joints dilated 
and with a sole, the third joint usually bilobed (Figs. 790, 791); 
antennæ filiform, rarely serrate or thickened apically; larvæ 
vegetarian. (PHYTOPHAGA, CERAMBYCOIDEA). .. .147 
Hind tarsi with at least as many joints as the others.......... 16 
Hind tarsi four-jointed; front and middle tarsi five-jointed (rarely 
with the penultimate joint very short so that the hind tarsi 
are apparently three-jointed and the others apparently four- 
jointed; in very exceptional cases with the front tarsi five- 
jointed and both other pairs four-jointed). (HETERO- 
RE RA a dO DE buie 120 
Maxillary palpi long and slender, almost always as long as or longer 
than the short antennæ; antenne six- to ten-jointed, the outer 
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joints forming a distinct, pubescent, sometimes asymmetrical 
club; elytra with an alula; small to large, almost always aquatic 
species (Figs. 775, 792). Water scavenger beetles. (Hydræna, 
Cércyon, Enóchrus, Hydrous (= Hydréphilus auctt.) Berð- 
sus, cosmop.; Ochthébius, Sphærídium,  Laccóbius, 
widespr. ; Hydróphilus, Helóphorus, holare.; Tropistérnus, 
Am.). (PALPICÓRNIA, HY DROPHILÓIDEA). 


HYDROPHÍLIDÆ 
A Wives na dd alt 
Eves divided, each into two parts.............. `, AMPHIOPINJE 


NC D f Q 
X A 4 7881 \ 789 


| Æ 790 








ND ll 
> VA CY 


Figs. 787-792. Coleoptera 


787. Cylas (Pierce) Cyladidæ. 


. Camptocerus, tarsus (Hopkins) Scolytide. 
. Megalodacne, tarsus. Erotylidæ. 

. Leptinotarsa, tarsus (Sharp) Chrysomelide. 
. Saperda, apical part of tarsus. Lamiide. 


792. Hydrophilus, mesosternum (Berlese) Hydrophilide. 


Second joint of posterior tarsi elongate, longer than third; ` 
joint very short; pronotum at base as wide as elytra.......... 

Second joint of posterior tarsi short, about equal to the third. HN 

Posterior tarsi oar-shaped; metasternum prolonged into a sharp 


elongate spine. . a sss. HYDROPHILINZE 
Posterior tarsi not var-shaped: metasternum not prolonged_into 
aspine. 38 HYDROBIINÆ 
Pronotum ai be narrower discs es D "i ike elytra, with dis- 
tinct longitudinal furrows ........ HELOPHORINÆ 
Pronotum at base not narrower den che hass of the elytra, with- 
out distinct longitudinal furrows ....... C Ee 
Clypeus emarginate; scutellum long, triangular; anterior coxal 
cavities open behind .... ..... SPERCHEINÆ 


Clypeus truncate; sentellum small and short; anterior coxal cavi- 
ties closed behind . exerce bel Pees eee HYDRÆNINÆ 
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Maxillary palpi much shorter than the antennæ, if rarely com- 
parable to the antenne in length the alula is absent and the last 
tarsal joint abnormally long (some Dryopidæ), or only the 
last joint is greatly lengthened (Telegeusidæ) ............. 17 

17. Elytra short, exposing much of the abdomen; tergites entirely 
corneous in texture; wings usually present and folded beneath 
the elytra in repose; free portion of media atrophied or absent, 
not joining the cubitus to form a long closed axial cell. (If 
external parasites of the beaver, compare Platypsyllidæ, coup- 
let 73). (STAPHYLINIFÓRMIA) . E Lr S. ES 

Elytra covering most of the loeum F mal shortened and 
covering all or all but one, two or three abdominal segments; 
rarelv much shortened in which case the wings either do not 
fold beneath the elytra or are wanting; tergites membranous 
or semimembranous, except sometimes those of the two or three 
apical segments (five in the beaver parasite, Platypsyllus, 
COUPLEU (3) e cr EM Ic ee NU 20 

18. Abdomen flexible, not enlarged apically, parallel or tapering, 
with six to eight freely movable sternites; antennæ usually 
eleven-jointed; tarsi usually five-jointed; usually small, occa- 
sionally large, slender species. (If wings do not fold beneath 
elytra and maxillary palpi are flabellate, compare Atracto- 
ceridæ (couplet 92) or if palpi are nearly as long as the an- 
tennæ, compare Telegeusidæ (couplet 93); or if body is very 
greatly flattened, compare Cucujidæ (Hemipeplinæ) (couplet 

HD) a ee . 89 

Abdomen tst ali, sollen oval, Te Sma ont eed 
usually only five sternites, rarely with seven or eight; antennze 
often with less than eleven joints; tarsi three-jointed; sinall or 
minute, robust species; abdomen very much wider than the 
Pob en m. : Tr .19 

19. Abdomen w ith ku e doal E um eins Es e d p. en-join VM 
(usually 11), the last joint never truncate (Figs. S05, 821); 
maxillary palpi usually four-jointed. (Psélaphus, cosmop.; 
Eupléctus, Batrisódes, widespr.; Bryáxis, Tychus, holarc.; 
Eppes indo: Austr eee E PSELÁPHIDÆ 

Abdomen with three dorsal segments, antennæ with two to six 
joints (Fig. $13); maxillary palpi one-jointed. (Fústiger, Am.; 
Adrànes, nearc.; Cláviger, palæarc.; Artícerus, Austr.). 

CLAVIGÉRIDJE 





793 795 





812, 813 „ 


J 


Figs. 793-817. Antennæ of Various Coleoptera 


. Ludius (Leconte and Horn) Elateridæ. 

. Prionocyphon (Leconte and Horn) Helodidz. 

. Corymbites (Leconte and Horn) Elateridæ. 

. Acneus (Leconte and Horn) Helodidæ. 

. Dendroides (Leconte and Horn) Pyrochroidæ. 

. Dorcatoma (Leconte and Horn) Anobiids. 

. Corynetes (Leconte and Horn) Corynetide. 

. Brontes. Cucujidæ. 

. Liodes (Leconte and Horn) Histeridæ. 

. Temnochilus (Leconte and Horn) Ostomatidæ. 
. Catoptrichus (Leconte and Horn) Silphidæ. 

. Colon (Leconte and Horn) Silphide. 

. Bryaxis (Leconte and Horn) Pselaphidæ. 

. Anogdus (Leconte and Horn) Silphidæ. 

. Aulicus (Leconte and Horn) Cleridæ. 

. Dasycerus (Leconte and Horn) Lathridiide. 

. Anthrenus (Felt) Dermestidz. 

. Dendroctonus (Felt) Ipidæ. 

. Epierus (Leconte and Horn) Histeridæ. 

. Heterocerus (Leconte and Horn) Heteroceride. 
. Adranes (Leconte and Horn) Clavigeridæ. 

. Lucanus (Leconte and Horn) Lucanidæ. 

. Bolboceras (Leconte and Horn) Geotrupide. 

. Phyllophaga (Leconte and Horn) Melolonthidæ. 
. Phymaphora (Leconte and Horn) Mycetæidæ. 
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20. Tarsi five-Jointed on at least one pair of legs, and almost always 
oa 21 
Alltarsmihlesstbarfivcjons FT e eco DOG OODOBBOO OUT 95 

Dime Nbdomenkwithpivesternites/Onless CT COLE a 
Abdomeniwithevvsleast six stermites ae ee T T T2 

22, Five abdominal sternites . e — 22 
Only three visible diss the aie very slum amal pd høg 

in ants! nests; antennæ with only three joints, all but the two 

basal ones fused into a large club-shaped mass. (Gnóstus, 
Brazil Blond GNÓSTIDÆ 

28. Front coxæ globular or transverse, usually projecting but little 
from the coxal cavities; trochanters never interstitial. ...... 24 

Front coxæ more or less conical and prominent............... 56 

24. Front coxæ transverse, more or less cylindrical. .............. 25 
Front eor globular ULL eer eee er on 

25. Hind coxæ grooved to receive the femora....................26 
Hindeoxedat motzrooned P REESE T 777 77 Do 

26. Strongly convex beetles with more or less retractile legs; tibiæ 
dilated and usually grooved near the outer end to receive the 
tTarsktibalspursdistin e co e e e 27 
Slightly convex, oval species with non-retractile slender legs; 
bibralfspurstmoreforlessireduce me Pr 29 

27. Antenne inserted at the sides of the head...................28 
Antenne inserted on the front; head SCIES iud un. of 
tarsi lobed; thorax margined; oval species. (Chelonàrium, 

Am.). á ess... CHELONARIIDÆ 

28. Head mom mente nokia Tena, dont and sub-elliptical; tarsi 
not lobed. (Nosodéndron, widespr.) ..NOSODENDRIDÆ 

Head retracted; mentum small and quadrate. (Límnichus, 
Pedilóphorus, Syncalypta, widespr.; Cytilus, Býrrhus, 
hól QE OSEE BÝRRHIDÆ 

a. Clypeus not distinct from the front: Eg ior coxæ almost touch- 
ing one another ...... — . BYRRHINÆ 
Clypeus separated from the front bri a fine suture; posterior coxæ 
more or less widely separated. ........... 30915 

b. Prosternum without antennal grooves. `. LIMNICHINÆ 


Prosternum within the front angles with a ` deep furrow for the 
reception of the antennal club ........ BOTHRIOPHORINE 


. Front coxæ with distinctly separated side-piece (trochantin) . . 30 


JOA NG CORD VAIO ROSATI, oo. 7 7 31 
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30. First three tergites connate; last joint of tarsi long, with very 
large claws; small, aquatic or subaquatic beetles. (Dryops, 
Hélicus, widespr.; Lütrochus, Ain.; Séstea, Indomal.). 
(DARN ID ÆJ DRYÓPIDJE 

All tergites free; last tarsal joint not elongated, the claws not 
enlarged; terrestrial species. (Dascíllus, Eubrianax, holarc.; 
Artemátopus, neotrop.; Platydascýllus, E. Ind.; Veronàtus, 
Ans DASCVLLIDIBOL E ee DASCÍLLIDÆ 





Figs. 818-821. Coleoptera 


818. Brachinus. Carabide. 

819. Glischrochilus (Felt) Nitidulidæ. 
820. Staphylinus. Staphylinidæ. 

821. Goniastes (Westwood) Pselaphidæ. 


31. Posterior coxæ at most moderately dilated internally. (Cyphon, 
cosmop.; Helódes, Scirtes, widespr.; (Figs. 794, 796, 825). 


(QEEHONIDA com m ee HELÓDIDJE 
Posterior coxæ very large. (Eucinétus, widespr.; Euscaphirus, 
DOUG 1.24. Pee cod a yO YT EUCINETIDZE 


32. Antennæ geniculate, very strongly clavate or capitate; elytra 
shortened, leaving two tergites uncovered; all tibiæ usually 
dilated, the front ones usually toothed; head very much nar- 
rower than the prothorax (if head is nearly as wide as prothorax 
and the clypeus is rounded on the sides, see Synteliidæ, couplet 
62; or if clypeus bears a projection at each side, see Niponiide, 
couplet 46). (See couplet 46) .......... HISTÉRIDÆ, part 

Antenne straight, not geniculate....................1.se0+ oo) 


33. 


Ds 


35. 


36. 


37. 


38. 
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Tarsi more or less dilated, the first joint not shortened; fourth 
joint very small; elytra not usually extending to the tip of 
ther hd ormene aT i 34 

Tarsi slender; metatarsus very short; elytra entire, never trun- 
cate, covering the abdomen. (Tenebridides, Ancyrona, 
widespr.; Péltis, Temnochila, holarc., neotrop.; Nemosóma, 
Eur., Am.; Thymalus, holarc.). (Figs. 802, 823). (TROGOSIT- 


IDE, TEMNOCHILIDA) .............. OSTOMATIDA 
Maxillæ with well developed inner and outer lobe............ 35 


Maxille with only a single lobe (Fig. 819). (Carpóphilus, Epu- 
ræa, cosmop.; Meligéthes, Cryptárcha, widespr.; Nitídula, 


palæarc., Am.; Omosita, holare.)........... NITIDÜLIDZE 
Antenn:e clav nae elytra usually not covering the tip of the ab- 
dommen. IL S ne a CONES 36 


Antennæ filiform; elytra entirely covering the abdomen; moder- 
ately large, elongate beetles. (Parándra, widespr.; Archándra, 
palæarc., neotrop.; Neándra, nearc.) .... PARÁNDRIDÆ 

Antennæ 11-jointed; with a three-jointed club; labrum free. 
(Brachypterus, widespr) .......... BRACHYPTÉRIDÆ 

Antennæ 10-jointed, with a two-jointed club; labrum fused with 
the clypeus. (Rhizóphagus, Anomóphagus, holarc.). 

RHIZOPHÁGIDÆ 

First two or three sternites fused or immovably united........ 38 

All sternites free, or at least separated by equally distinct sutures, 
REID Í ER AR 00 ucucscucyse vs ondcaevocn 8000 = 39 

First two sternites connate, the suture between them very weak; 
antennæ serrate, very rarely pectinate in the male; tarsi with 
menibranous lobes beneath; last tarsal joint not lengthened, 
claws moderate or small; active, hard-bodied beetles, of more 
or less metallic color; not aquatic. (Fig. 824). (Acmeddera, 
Antháxia, Chrysobóthris, Ágrilus, cosmop.; Psilóptera, 
Stigmódera, Bupréstis, widespr.; Bráchys, Am.; Chrysó- 
ehnog ad h near aa BUPRESTIDE 


Middle coxal cavity formed ‘entirely by the mesosternum (except 
in certain South African species of Julodis and Amblysterna) . .b 
Middle coxal cavity formed laterally by the mesosternum and at 
its posterior part by the metasternum. å aðan 


. Antennal pores scattered over two faces of the serrate joints. . ae 


Antennal pores concentrated in a 1 ` or fovea on the 
serrate joints .... d 


. Posterior coxæ slightly dilated o on their inner side, their posterior 
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margin transverse and slightly sinuate; scutellum invisible; 
antennal pores hidden by silky pubescence. .J ULODINA 

Posterior coxe distinctly dilated on their inner side, their pos- 
terior margin oblique; ‘antennal pores bare. 


THRINCOPYGINÆ 

d. Lateral pieces ol the metathorax narrow...... POLYCESTINJE 
Lateral pieces of the metathorax very broad; tergites membran- 
DUST RE SCHIZOPINÆ 


e. Lateral branches of mesosternum elongate (except i in Belionota). .f 
Lateral branches of the mesosternum very short and set back on 
the sides, or invisible. ..... J 

f. Antennal pores scattered over the two faces of the serrate joints. g 
Antennal pores concentrated in a depression or fovea on the ser- 
rate joints ........ A så .h 

g. Scutellum absent, or hiddem.. 380500500 ‘CHRYSOCHROINE 
SHUM SME a RIN CHALCOPHORINE 

h. Front not narrowed at the insertion of the antennæ; eyes not 
very close together, sometimes distant on the vertex. ej 
Front narrowed at the insertion of the antennæ; eyes strongly 
oblique and closely approaching one another on the upper 


surface oe .........., CHRYSOBOTHRINÆ 
i. Seutellum brand rd Dmie anmik mentum large, triangular; 
poriferous foveæ terminal ............ SPHENOPTERÌNÆ 


Scutellum at most moderate, never enlarged in front or acuminate 
behind; mentum strongly transverse; poriferous foveæ terminal 
or inferior ....... ......... BUPRESTINE 

j. Front narrowed at ihe insan ai tilbe antennæ; antennal cavities 
very large and situated at a considerable distance from the 
eyes; posterior coxæ not dilated on their inner side, with their 
posterior margins horizontal and slightly sinuate; poriferous 
foveæ terminal . T. week 

Front not D at the on ‘of "the antenne; niemei 
cavities moderate and situated near the eyes; posterior coxa 
dilated on their inner side, their Dd margin oblique; 


poriferous foveæ variable ........ . STIGMODERINE 
k. Base of pronotum more or less Bunte ee M AGRILINE 
Base of pronotum straight ................ MASTOGENINJE 


First three sternites connate; antenne slender, slightly thickened 
externally; last joint of tarsi greatly elongated, with very large 
claws; small aquatic beetles. (Fig. 822). (Hélmis, cosmop.; 
Stenélmis, widespr.; Macrónychus, holarc.; Riolus, Lathél- 
mis, palæarc.) . A .......... HÉLMIDÆ 

39. Prosternum longs bb Kus. a melon process which is 
received in the mesosternum. ............sreseerevrvere 40 
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Prosternum without such backwardly directed process (if rarely 
with such a process, it is not received in the mesosternum). .43 

40. Prothorax loosely joined to the mesothorax, freely movable, its 
hind angles usually prolonged backward into teeth; prosternal 

spine loosely received in a notch in the mesosternum; front 

coxal cavities contained entirely in the prosternum.........41 
Prothorax firmly attached, not movable; front coxal cavities closed 
behind by the mesosternum. (Drapétes, Thróscus, cosmop.; 
Paradrapétes, Aulonothróscus, widespr.; Páctopus, nearc.). 
WMIGIDIU E NW THRÓSCIDÆ 





Figs. 322-826. Coleoptera 


22. Macronychus, apical portion of tarsus. Helmidæ. 
23. Tenebrioides (Back and Cotton) Ostomatidæ. 
824. Chrysobothris (Chittenden) Buprestide. 

825. Seirtes (Grandi) Helodidæ. i 

826. Melanotus (Hyslop) Elateridæ. 


41 Hind cose laminate trochanter shortest C SC 42 

Hind coxæ not laminate; middle and hind trochanters very long; 

labrum short, transverse, connate with the clypeus; antennæ 
serrate (2) or pectinate (7). (Ceróphytum, holarc.). 

CEROPHÝTIDÆ 

42, Labrum visible, free; antennæ arising near the eyes under the 

frontal margin; last two sternites connected by a membranous 

suture; prosternum lobed in front; beetles capable of moving 

the prothorax by its basal joint with a sudden clicking motion. 

(If the middle coxæ are not distinctly separated, see couplet 76). 

Click-beetles, Wireworm beetles. (Làcon, Drastérius, Élater, 

Cardióphorus, cosmop.; Adelócera, Melanótus, Álaus, 

Monocrepídius, widespr.; Pyróphorus, Am., Austr.; Dichró- 
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nychus, ethiop., Ind.). (Figs. 793, 795, 826). (Including 
DICTMRONMCTIID 2) 0). E m ELATERIDE 
Labrum concealed; no membranous fold between the last two 
sternites; prosternum not lobed in front; antennæ inserted on 
the front between the eyes, received in transverse grooves 
on the front; not able to leap by the prothoracie joint. (Dro- 





Figs. 827-836. Coleoptera 


827. Ectrephes (Westwood) Ectrephidz. 

828. Silvanus (Chittenden) Silvanidæ. 

829. Dermestes (Howard and Marlatt) Dermestidæ. 
830. Lasioderma (Smith) Anobiidæ. 

881. Mezium (Smith) Ptinidæ. 

832. Lyctus (Hopkins) Lyctidæ. 

833. Platypsyllus (Westwood) Platypsyllidæ. 

834. Languria. Languriidæ. 

835. Cebrio (Hyslop) Cebrionidæ. 

836. Monoedus, tarsus (Sharp) Monædidæ. 


miolus, Fórnax, cosmop.; Mélasis, palæarc., Am.; Euc- 
némis, holarc.). (EUCNEMIDÆ) .......... MELASID& 


43 in dos 44 
Hind coxæ not in contact, although very closely approximate in 
certain very much flattened species....................... 45 


44. Antenne filiform; elytra with longitudinal rows of large pit-shaped 
punctures with ribs between; moderate-sized, elongate beetles. 
(Cüpes, widespr.; Omma, Austr.) .............. CUPID 


45. 


46. 


47. 
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Antennæ clavate; elytra simple; very small or minute, convex, 
oval or rounded beetles. (Phálacrus, Ólibrus, Stílbus, wide- 
DR MEA RE PHALÁCRIDÆ 

Elytra shortened, leaving two segments of the abdomen exposed; 
antennæ elbowed, very strongly clavate or capitate (Fig. 811); 
tibiæ compressed, the front pair usually toothed; hard-bodied, 
smooth and shining; small, convex or much flattened, rarely 
cloneatebeetles AÐ eee 46 

Elytra entire, covering the pyeidinnn. s e 47 

Prothorax much wider than the head, its front margin concave; 
clypeus without projections; tarsi short (Fig. 801). (Saprinus, 
Parómalus, cosmop.; Híster, Hololépta, Platysóma, wide- 
Spp Phelíster, Am.) 112... mre HISTÉRIDJE 


Head not retractile, horizontal, visible from underneath; mouth- 
parts projecting beyond the front of the prosternum........ b 
Head retractile, not visible from underneath when retracted; 
mouthparts covered by the prosternum. A eue c 
Mandibles projecting; clypeus not prolonged into a à rostr um; body 
more or less flat and depressed. . -HOLOLEPTINE 
Mandibles retracted, covered by the ‘long ‘rostrifor m clypeus; 
body elongate, cylindrical. ............... TRYPANÆINÆ 
Prosternum with a shorter or lon ger lobe or throat-plate, separated 
off by a more or less distinct suture... s. 4. «ra.e arrow sess d 
Prosternum without a lobe or throat plate RETE e 


. Club of antennæ round or oval, pubescent, consisting of four 


joints, closely compacted, but separated by sutures. 8 
HISTERINÆ 
Club of antennæ without sutures, smooth, cylindrical, truncate 
aap HETÆRIINÆ 
Antennæ mserted under the side margin of the front. 
SAPRININÆ 
Antenne inserted on the front .................. ABRÆINÆ 


Prothorax as wide as the head, its front margin straight; clypeus 
with a projection at each side; tarsi very long and slender. 
(Niponius  imdomald aee TT TT NIPONIIDÆ 


Antennæ consisting of only two apparent segments, the distal one 
greatly elongate, enlarged and flattened; minute, more or less 
globose beetles, INDE in ants' nests. (Fig. 827). (Éctrephes, 
INGER) kan .......... ECTREPHIDA 

Antenne normal, en or des E filiform or clavate. .... 48 
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48. 


50. 


ól. 


53. 


54. 


55. 


56. 
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Elytra each with a pair of large wax-like spots; antenn short, 
with a four-jointed club; rather large beetles, with the prothorax 
widened behind. (Helöta, As., Indo-malay.) . HELÓ TIDZE 

Elytra not thus ornamented; prothorax not noticeably widened 
beind TER . 49 


. Middle E chus sue np, o i.e. n dosed lr the 


meeting of the meso- and metasterna; body elongate, usually 
greatly flattened . ETE VENISSE uS OU) 
Middle coxal cavities dil alk lr ura S ST 53 
Maxillæ covered by corneous plates; front coxal cavities open 
behind. (Passándra, ethiop., neotrop.; Catógenus, widespr.; 
Scalidia, Am.). (Including SCALIDIIDÆ). 


PASSÁNDRIDJE 
iM lle post cere TN 51 
Tarsi with the third joint simple, not lobed ..................52 


Tarsi with the third joint lobed; front coxal sS i in 
(Fig. 839); elytra sometimes shortened. (Hemipéplus, Am.; 
Diagrypnódes, Austr.) ....... . Some CUCUJIDJE 


. Front coxal cavities open Bók (TR '800, 840). (Cücujus, 


Læmophlæus, Bréntes, up" (Including LÆMO- 


PIILEIDÆ) . s Å CUCÜJIDÆ 
Front coxal cav ues Closed beind En ` 828, 839). (Silvànus, 
cosmop.; Nausíbius, widespr.) .............. SILVÁNIDJE 


Prosternum not prolonged behind; small, oval, coarsely punctate 
species with the fourth tarsal joint short, the third lobed. 
(Diphýllus, Diplocælus, widespr.) ........ DIPHÝLLIDÆ 

Prosternum prolonged behind, meeting the mesosternum...... 54 

Front coxal cavities open behind (Fig. 840); small or minute 
specles. (Lobérus, Micrámbe, Cryptóphagus, Antheró- 
phagus, widespr.; Cænóscelis, Atomària, holarc.). 

CRYPTOPHÁGIDJE 

Front coxal cavities closed behind (Fig. 839) ................55 

Antenne with an abrupt club; moderate-sized beetles usually 
black with orange markings. (Fig. 789). (Megalodácne, 
Dácne, widespr.; Episcapha, palæarc.). Some EROT YLIDJE 

Antenne gradually clavate, short; very small beetles. (Cato- 


pochrótus, Turkestan) ........... CATOPOCHRÓTIDJE 
Hind coxæ dilated into plates which are grooved for the reception 
of the femora ...... anats oaee ce S 


Hind coxæ not dms Haki, m R E Tar de mean of the 
femoràs esia o ee ER a N a 61 


5T. 


d. 


60. 
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Front coxal cavities closed behind (Fig. 839). ................ 58 
Front coxal cavities open behind (Fig. 840)... .............. 59 


. Second and third joints of tarsi lobed beneath; plate of hind coxæ 


feeble; small pubescent beetles. (Bytürus, holarc.; Satorystia, 
lr MES code... lea: BYTURIDE 
Tarsi simple, not lobed; ocelli often present; small, coarsely 
punctured beetles. (Derodóntus, Laricébius, Peltastica, 
holar) — PK. a DE DERODÓNTIDÆ 
Antennæ with the last three joints much enlarged, forming a 
strong club; small or rather small, often scaly beetles. (Der- 
méstes, Attágenus, Trogodérma, cosmop.; Anthrénus, 
widespr.; Cryptorhépalum, neotrop., Austr.). (Figs. 809, 


SF eo t ne IS OU ee N- DERMÉSTIDÆ 
Head without frontal ocellus; mouthparts not covered. 
DERMESTINJE 
Head with frontal ocellus.......... s cli 
Mouthparts not covered; anterior coxæ e strongly projecting. 
ATTAGENINJE 
Mouthparts covered by the prosternum or by the coxæ and tro- 
hamra cott Whe rt  ......A.8 20 add... .0. 0. 50.50.88 08.9 c 
Prosternum horizontal; hind coxæ not reaching the side margins 
of the body, which is hairy or squamose. i .d 
Prosternum vertical; hind cox: reaching the side 1 mar irgins ‘of the 
body; upper surface bare and glabrous...... ORPHILINJE 
Form oblong; posterior coxæ contiguous; upper surface with re- 
cumbent hairs ...... euis. MEGATOMINE 


Form short, round or short-oval; posterior coxæ not contiguous .e 
Upper surface squamose; head with deep antennal grooves be- 


ai come AE ANTHRENINE 
Upper surface with stiff upright bristles; head without antennal 
zroonesibeneathi PR TRINODINÆ 
60 


Tarsi with a long, hairy pad (onychium) between the claws; tibial 
spurs present, small; moderate-sized or large, elongate beetles 
with prominent porrect head; antennæ usually flabellate in the 
male, often with more than eleven joints. (Sándalus, widespr.; 
Zénoa, nearc.; Callirhipis, Indo- Austr. , neotrop.; Rhipicera, 
Austr.). (SA NDALIDE, RUIPICERIDA, RUIPIDOCER- 
LD OS mu c M. RHIPICERÁTIDÆ 

Onychium not developed, or very small; no tibial spurs; small, 
usually oval or cylindrical beetles with the head strongly de- 


42( 


61. 


63. 


64, 


65. 


[æi] 
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flexed. (Figs. 798, 830). (Sitódrepa, Anóbium, cosmop.; 
Ernóbius, widespr.; Hadrobrégmus, Lasiodérma, widespr.; 
Dorcátoma, holare.) .............-.-+....-- ANOBIIDÆ 
First joint of tarst very short and dM separated from the 
MIG popeede se ole up JG 
First Joint m n si diiint w han Wb very chord the ste V su 
segment is not clongate and the head not deflexed.......... 64 


. All the tibiæ dilated and toothed externally; antennæ more or 


less geniculate, with a three-jointed club; head almost as wide 
as the prothorax; clypeus rounded on the sides; elytra not 
covering the tip of the abdomen; large beetles. (Syntélia, 


Me apon, ladia) ooe e SYNTELIIDÆ 
Tiles tives denal oto 63 


First sternite elongated, always much longer than the second; 
antenne with a quite distinct, two-jointed club; small elongate 
beetles with prominent head not covered by the prothorax. 
Powder-post beetles. (Fig. 832). (L¥ctus, cosmop.). 

LÝCTIDÆ 

First sternite not elongated; antennal club three- or four-jointed; 
head usually deflexed and protected by the prothorax; declivity 
of elytra often toothed or spined; oe more or less cylindri- 


cal beetles. (APÅTIDÆ) . . j .. BOSTRÝCHIDÆ 
Hind coxæ flat or oval, not sense. VOR SUED E CODO 
Hind coxæ prominent internally, more or ike come BL as 69 


Fourth joint of tarsi extremely short, not visible from above; 
small beetles of rather bright colors. (Fig. 799). (Corynétes, 
Necróbia, cósmop.; Pelónium, widespr.; Phyllob&nus, Or- 
thopleüra, Am.; Epiphlæus, neotrop.) .. CORYNÉTIDÆ 

Fourth joint of tarsi not abnormally short................ .66 

Fifth segment of abdomen conically produced, as long as the three 
preceding ones, elytra not completely covering the abdomen. 
(Scaphidium, Scaphosóma, cosmop.; Bæóðcera, widespr.). 

SCAPHIDIIDÆ 

Fifth abdominal segment not elongated, not conically produced . 67 


i. Antenne 11-jointed, with a solid club, consisting of three almost 


entirely fused joints; very small beetles, with tufts of golden 

hairs at the sides of the prothorax or beneath the body, living 
in ants’ nests. (Thorictus, palæarc., ethiop.). 

THORÍCTIDÆ 

Joints of antennal club not thus fused, or antennæ with fewer 

JO mt a a et D TOTPTEE oc ua noes arab ode WS! 


68. 


69. 


70. 
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Trochanters attached to the internal margin of the femora. (Fig. 
807). (Tíllus, Opilo, Thanásimus, widespr.; Clërus, Cyma- 
tódera, Hydnócera, Am.; Trichódes, holarc.). CLÉRIDJE 

Trochanters interstitial, 4.e. attached to the base of the femora. 
(Fig. 831). (Ptinus, Gibbium, cosmop.; Mézium, w idespr.; 
Sphæricus, holare.) .. a „ PTÍNIDÆ 

Antenne capitate, t.e. the løst disc "hes form ming a very abrupt 
club; elytra truncate; rather broad, slightly metallic beetles. 
(Sphærites, holare a SPHJERÍTIDJE 

Antenne simple, not clubbed. . EU us T .70 

Prothorax very large, oval, leiða than ilic dy tra: idle coxa 
very large, almost dividing the first sternite; antennæ very 
short; hind legs greatly thickened. Large beetles of burrowing 
habits. (Hypocéphalus, neotrop.) ... HYPOCEPHÁLIDÆ 

Ole diferent conlorma tion RET Us ao as Bað UU al 


. Front coxæ with a distinct side-piece | (See couplet 


$6). = crn . Some DASÝTIDÆ 
Front coxæ one a hanc loy: narrow beetles. (Lyméxy- 
lon, Melittómma, widespr.; Hylecætus, holarc., Austr.) 


(See couplet 88) LYMEXYLÓNID.E..... LYMEX YLIDJE 
Front coxæ flat, rounded or globular, small and not ur M 78 
Front coxæ conical, prominent, usually large. ........... - a 


Front coxæ flat; elytra not longer than the Proc EIN, E 
five abdominal seginents; eyes absent; small flattened wingless 
beetles living as external parasites of beavers. (Fig. 833). 
(Platypsýllus, holare.). (ACREIOPTERA). 

PLATYPSÝLLIDÆ 

Front coxæ rounded or globular; not such beetles.............74 


. Last joint of tarsi not excessively lengthened; tarsal claws not 


sland U sið 
Last Joint of a amily lengthened; nal cts very large; 
first three sternites connate; small, aquatic beetles. (Pse- 
phénus, Am.; Psephénops, Tychepsephénus, neotrop.; 
Metaeopsephénus, holare.) .............. PSEPHÉNIDJE 
Prosternum prolonged behind into a process which is received in 
à notch in the mesosternum; prothorax loosely attached to the 
AR P m 19 
Prosternum bos seh a „hadis andis directed prc ocess; eyes very 
small or wanting; rare, minute beetles living iu the nests of 

rodents. (Leptinus, holarc.; Leptinillus, nearc.). 
LEPTINIDÆ 
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Labrum fused with the clypeus; antenne distant at base; tibial 
spurs well developed. (Fig. 835). (Cébrio, palæarc.; Scapto- 
lénus, Am.; Cebriorhipis, Indo-malay) .. CEBRIÓNIDÆ 

Labrum free; tibial spurs very weak. (Plastócerus, Am.; Phylló- 
cerus, palæarc.; Euthysánius, Aplástus, nearc.). (PIIYLLO- 


CERIDÆ) a a RES PLASTOCÉRIDÆ 
Abdomeniwith six sterniless TT TERT Am 78 
Abdomen with seven or eight sternites. (MALACODERMATA, 

CANSIBELXRORDEAY sm en OIN S 90 


. Fifth segment of abdomen conical, as long as the three preceding 


segments together, the sixth minute. (See couplet 66). 
SCAPHIDIIDE 
Fifth segment not conical nor excessively lengthened. .........79 


. Hind cox grooved for the reception of the femora; tarsi with a 


prominent hairy pad between the claws. (See couplet 60). 
RHIPICERÁTIDÆ 
Hind coxæ simple, not grooved mie SR LL ees so 


. Hind coxæ flat, not prominent, covered by the femora in repose; 


first joint of posterior tarsi usually very short and indistinet.$1 


Hind coxæ prominent, at least internally.................,.82 
Tarsi with the fourth joint of normal size; NORIS continuous 
with the propleura. (See couplet 68) . . CLÉRIDJE 


Tarsi with the fourth joint very small, VUE Dono sepa- 
rated from the pleura by a marginal line. (See couplet 65). 


CORYNÉTIDJE 

Himdtcoxenidely separated e EN ..83 
Hind coxæ approximated or contiguous ...... á .84 

. Eyes absent. (See couplet 84) ............ a E SÍLPHIDJE 


Eyes present, coarsely granulated; small, more or less ovate, 
brown beetles. (Seydmænus, cosmop.; Eucénnus, Steních- 
nus, widespr.; Leptomástax, Cephànium, Netraphes, 
palæare.) ...... z . SCYDMÆNIDÆ 


4. Tibial spurs in ge; inne Ee nds ud or clavate; h nd 


tarsi slender, not widened. Carrion-beetles. (Figs. 773, 776; 
803, S04, S06). (Silpha, Càtops, Ptomópbagus, widespr., 
Bathyscia, paleare. ; Necróphorus, nearc.; Liódes, holarc.). 
(Including CATO PSID Æ, LIÓDID Æ, ANISOTÓMIDÆ, pt.). 
SÍLPHIDÆ 

bialspurs'smalllosamdisunsl m FV VF TET A ` 85 


5. Front coxæ with a distinct side piece (trochantin); rather small, 


usuals solt- bodied species et EE CE NEN ESS 86 
TO RoE GORA WANTON, eonouscuuscgogcnooncnnconpb 87 


86. 


87. 


89. 
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Body with extensible vesicles. (Malthédes, Malachius, holarc.; 
Collops, neare I ear e c EE Met MALACHIIDÆ 
Body without extensible vesicles. (Mélyris, widespr.; Dásytes, 
holare., neotrop.; Haplocnémus, palæarc.; Rhadalus, nearc.; 
Astylus, neotrop.). (Including RHADÁLIDÆ, (MELÝ R- 
IDE). E ........ DASÝTIDÆ 
Epimera R enn Eg ES palpi simple; body 
more or less ovate. (Brathinus, nearc.) .... BRATHÍNIDÆ 
Epimera of metasternum not visible; body dersi B. 88 


. Elytra shortened, exposing several of the abdominal segments; 


very small species; maxillary palpi simple in both sexes. (Mi- 


cromálthus, holare.) .............. MICROMÁLTHIDÆ 
Elytra entire; maxillary palpi of the male flabellate. (Hylecætus, 
holare., Austr.). (See couplet 71) ......Some LYMEXÝLIDÆ 


Antenne ten- or eleven-jointed, not alur capitate and not 
received in cavities; tarsi usually with more than three joints. 
(Fig. 820). (Philónthus, Sténus, Aleóchara, Homalöta, 
Oxytelus, Lathróbium, Tachjporus, Quédius, widespr.; 
Staphylinus, holarc., neotrop.) ...... STAPHYLÍNIDJE 


Antennæ inserted upon the front, near the inner margin of eyes.b 
Antennz inserted on the anterior margin of the head..........¢ 
Antenne inserted under the sides of the front. ................ d 
Posterior coxæ large, contiguous; antennæ not terminated by a 
ai El Re EL C I ALEOCHARINJE 
Posterior cox: small, widely separated; antenn: terminated by a 
distneuclub e EEEELCLLCLLDC JJ STENINJE 
Antennæ approximate; prosternum developed in front of the 
Anterior COLB e Td dg e EET XANTHOLININE 
Antenne distant; prosternum not developed in front of the an- 
HELIO CORE ry a oe ee STAPHYLININÆ 


. Prothoracic spiracles conspicuous on removing the front coxæ. .e 


Prothoracic spiracles difficult to perceive on account of the promi- 


nence of the sides of the prothorax........0..0.00.. 0. g 

e ost CORED TRATES, sc n4 00 oce0 ce T T `. f 
Posterior coxæ triangular. prominent; antennæ capillary and 
verticilate plose b C Ct E ite HABROCERINJE 

f. Antenne filiform, not verticillate-pilose. ... TACHYPORINÆ 
Antenne capillary, verticillate-pilose....... TRICHOPHYIN JE 
Am OCR conical r ce is h 
Antenorcoxe In, ansverse. coon oo coun E D LL o 

FN A nterlom OX SOLti e S t a 1 


Anterlorcoxæ arse bromea EE T 0 j 
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ie, Tarsi two Jomtea s e nooopoononconsocaoss LEPTOTYPHLINJE 
TS TOMTOM. Goan a saa... 8008 css EVÆSTHETINÆ 
já ertu coli. al oral arsa ee oe k 
IMentessontübsvoloCelll RR ECCE EET TETTE OMALIINÆ 
k. Last joint of labial palpi dilated, very large, crescent-shaped. 

OXYPORINJE 
Last joint of labial palpi not, or not strongly, dilated. ......... l 
ll, IPoswanione COSE CONICA ss aac TT T TOT m 

Boósterlorcorxætransvas F TV 
m. Palpi with the last joint very small, subulate..... PÆDERINÆ 


90. 


91. 


93. 


Palpi with the last joint equal to the preceding. . PINOPHILINZE 
Posterior trochanters small, one-fifth the length of the femora; 


head skin a CESARE ic oo ooooocococonocoss OXYTELINE 

Posterior trochanters large, one-third the length of the femora; 

head without a distinct neck. . . PHL@OCHARINAE 
Vertex without ocelli; elytra covering the greater part of the body. 

PROTEININ Æ 

Vertex with one ocellus; elytra only slightly surpassing the meta- 

sternu niese dee nuam rat YE PHL(EOBIINJE 


Antenne nine-jointed, with a very abrupt club, received in 
cavities on the underside of the prothorax; tarsi three-jointed; 
body rather short, the elytra with several acutely elevated 
longitudinal ridges. (Micropéplus, Kalíssus, nearc.). 

MICROPÉPLIDÆ 

Middle coxæ distant; epipleuræ wanting; elytra usually with a 
reticulate sculpture; no phosphorescent organs; usually flat 
beetles, widened behind and often with a bold color pattern. 


ducta) ee WE. x EI Po LÝCIDÆ 
Middle coxæ in contact; epipleuræ distinct; elytra not reticulate, 
rarely oreariyreducediinisize RM ME 91 


Antenne inserted at the sides of the front, before the eyes. ...92 
Antenn:e inserted on the upper part of the front or at the base 
of its anterior lobe; phosphorescent organs often present..94 


. Maxillary palpi flabellate; elytra very short; hind wings with 


a series of radiating veins; eyes almost meeting on the front. 
(Atractócerus, widespr.). .......... ATRACTOCERIDÆ 
Maxillary and labial palpi simple, rarely greatly enlarged; elytra 
usually complete and the hind wings with normal venation. .93 
Maxillary and labial palpi enormously lengthened, the last joint 
nearly as long as the antennæ; slender, depressed species with 
the elytra extending to the middle of the abdomen (female). 
(Telegeùsis EN ein) .c eto D TELEGEUSIDE 


94. 


95. 


96. 


97. 


98. 
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Maxillary and labial palpi normal; elytra usually complete. Fe- 
male usually larviform. (Drilus, Halacogaster, palæarc.; 
Selasius, ethiop.; Phrixothrix, neotrop.; Karümia, Persia; 
Drilocéphalus, neotrop.). (Including K ARUMIIDAE). 

DRÍLIDÆ 

Head more or less completely covered by the prothorax; episterna 
of metathorax not sinuate on the inner side. (Luciola, wide- 
spr.; Lucidéta, Photinus, Photüris, Am.; Lámpyris, pal- 
æarc., ethiop.; Lamprócera, neotrop.; Rhagophthálmus, 
As.). (Including RHAGOPHTH ÁLMIDÆ).. . LAMP Y RIDJE 

Head not at all covered by the prothorax; episterna of metathorax 
sinuate on the inner side; antennæ of male sometimes flabel- 
late. (Cántharis (— Teléphorus), widespr.; Podàbrus, holarc.; 
Chauliógnathus, s boc PIIENGÓDID Æ) (TEL- 


EPHÓRIDÆ) . E. ......... CANTHÁRIDÆ 
Tarsi four-jointed on m all pairs a less s (front ones oe: in 
males of some My pa o ON ..96 
Tarsi with three joints or less........ ae 109 
Wings fringed with long hairs; very Sul dia CONVEX irem .97 
Wings not fringed. . m Bee n .99 
Hind coxæ in anet, ih buco: E læst stilk covering aie 
MN. Doo a CLÁMBIDJE 
Hind coxæ distant, transverse, not laminate. . URS ..98 


Third joint of tarsi small, concealed in the bie scel joint. 
(Sàcium, cosmop.; Corylophus, Orthóperus, holare. ; Ar- 
throlips, widespr.). (COR YLOPHUIDA, CLY PEASTE RID Æ) 

ORTHOPERIDE 

First three joints of tarsi subequal, each bilobed. (Phænocé- 
phalus JON) TCR TT PHÆNOCEPHÁLIDÆ 

Abdominal sternites all free and movable................... 100 

Sternites one to four firmly united, immovable.............. 107 

First tarsal joint greatly dilated, overlapping the very minute 
second and third joints and a part of the long fourth joint; 
minute elongate beetles with costate elytra. (Fig. 836). (Mon- 
ædus (= Adímerus), neótrop.). (ADIMERID£). 

MONGDIDÆ 

T'as venne aportan, ico (rer abl at 101 

Front coxæ transverse; minute fungus-beetles (Cybocéphalus, 

widespr.). (See couplet 118). 
Tribe CYBOCEPHALINI of the NITIDULIDA 
gi GI SN sco ue coooccceodensoncscucuags NOB 
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2. Front coxæ globose....... .103 


Front cox: oval. (If alert a Com debo, coulet Sik. .105 


. Tarsi slender, third joint distinct, but shorter than the second; 


very small species. (If the cheeks bear projections, see Sil- 
vanidæ, couplet 52; or Cucujidie, couplet 52, if the body is 
greatly flattened). (Fig. 817). (Mycetæa, holarc., ethiop.; 
Rhànis, nearc.; Liésthes, palæarc.) ....... MYCETÆIDÆ 
Tarsi more or less dilated and spongy beneath; more or less 
elongate beetles with hard body and strongly clubbed antennæ; 
usually moderate-sized or large species...............-.-. 104 
Front coxal cavities closed; metathoracic epimera separated by 
a distinct suture; body elongate oval. (Triplax, widespr.; 
Erótylus, Ægithus, Brachysphænus, Mycotrétus, neo- 
trop.; Tritoma, holarc.; Cyrtomérphus, Indomal.). 
EROTÝLIDÆ 
Front coxal cavities open; metathoracic epimera not separated; 
body elongate, slender. (Fig. 834). (Langüria, Acropteróxys, 
Am.; Adanástus, palæarc., Indomal.; Doubledàya, Indomal.). 
LANGURIIDE 
Front coxæ almost in contact, prosternum more or less mem- 
branous, not visible between them; antennæ nine-jointed; small, 
convex, roughly sculptured beetles. (Georfssus, widespr.). 
GEOR YSSIDE 
Front coxæ well separated by the horny prosternum. ...... 106 
Head more or less concealed by the projecting prothorax; last 
joint of tarsi usually very long; body cylindrical. (Cis, cosmop.; 
Enneárthron, Hendecátomus, holarc.; .Rhopalodóntus, 
palæarc.; Oróphius, palæarc., Austr.). (CIOIDÆ, CISID Æ), 
CIIDÆ 
Head free, not covered by the prothorax; body oval, depressed, 
pubescent. (Litárgus, widespr.; Mycetóphagus, holarc.). 
RAKTI VV MYCETOPHÁGIDÆ 
Antennæ thickened, with a two- or three-jointed club; tibiæ 
simple, not dilated or spinose; not aquatic............... 108 
Antenne with a large serrate, seven-jointed club (Fig. 812); front 
and middle tibiæ dilated and armed with rows of spines; small, 
subaquatic beetles. (Heterócerus, cosmop.; Litórimus, Mi- 
all alle) PE HETEROCÉRIDJE 
Antennz inserted under a distinct frontal ridge; front coxæ dis- 


tant from the mesosternum. (Colydium, Aulónium, Cérylon, 
WICESP I.) eee Hkt a COLYDIIDÆ 


109. 
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Antennæ inserted on the front; front coxæ inclosed behind by the 
mesosternum. (Murmidius, Bothrideres, Mychócerus, 
holare.). (Including BOTIIRIDËRIDÆ) .. MURMIDIIDE 

Marsithrec-jomtedi c. - o tC UTE E oss 110 

órskwithllessibannccejons EET D a Li 





Figs. 837-815. Coleoptera 


. Cylindrosella (Fouts). 
. Epilachna, head from above (Silvestri) Coceinellidze. 
. Prosternum of beetle, showing coxal cavities separated and closed behind 


(Wickham). 


. Prosternum of beetle, showing coxal cavities separated and open behind 


(Wickham). 


. Prosternum of beetle, showing coxal cavities confluent and open behind 


(Wickham). 
Epilachna, head from below (Silvestri) Coccinellide. 


. Epilachna, hind leg (Silvestri) Coceinellidæ. 
. Coccinella. Coccinellide. 


Tenebrio (Girault) Tenebrionide. 


Wines mupediwvitlong hairstie aae anonacacsaasconcoses 111 


Wings not fringed, or at most with a short fringe........... 113 


. Abdomen with only three sternites. Very small, highly convex 


beetles. (Sphærius, holàre.) .............. SPHÆRIIDÆ 
Abdomen with six or seven sternites...............ssiaii 112 


. Antennæ slender, nine- to eleven-jointed, with whorls of long 


hairs; very minute, shining beetles, usually found on foliage. 

(Ptílium, Trichópteryx, Ptinélla, Acrótrichis, palæarc.; 

Am.; Limulódes, Am.). (TRICHOPTERYGIDÆ). 
PTILIIDJE 
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Antenne short, eight-jointed, thickened apically; very small, 
ovate, aquatic beetles. (Hydróscapha, holarc.). 
HYDROSCÁPHIDÆ 


. Second joint of tarsi dilated; the third joint consisting really of 


two joints, the small, true third joint being fused with the base 
of the last joint, which thus appears as the third.. .114 
Second tarsal jomtnordilated: e ee „115 
Tarsal claws usually dilated or tek ed a {tte mace: fis Sams 
with curved coxal lines; mesothoracie epimeron triangular; 
small, rounded, convex usually brightly spotted beetles. “ Lady- 
birds." A large widespreadfamily. (Coccinélla, Chilócoris, 
Hippodamia, Scymnus, Adàlia, Hyperáspis, Megilla, 
Ánatis, Epiláchna). (Figs. 838, S42, 843, 844). (Including 
CERASOMMATIDIIDA) ............. COCCINELLIDE 
Tarsal claws simple; first sternite without coxal lines; meso- 
thoracic epimeron quadrangular; small oblong or oval beetles, 
often with a striking color pattern, usually living in fungi. 
(Endómychus, widespr.; Lycoperdina, holarc.; Aphorista, 
neare.; Epípocus, Rhýmbus, Am.; Ámphix, ncotrop.; 
Spherosdma, palæarc.; Amphistérnus, Indomal.). 


ENDOMYCHIDE 
. Uhane Mule anes hae odor MGeMan poe hast T LLLLLLILS 116 
Elytra truncate, exposing the last abdominal segment. ......118 


. Body broadly oval, convex; prothorax much widened behind; 


first three tergites more or less connate; very small beetles. 
(Aphenocéphalus, As.; Discoloma (= Notióphygus), neo- 
LOOP MR (APILENOCEPIIL ÁLIDÆ, PSEUDOCORY- 


LÓPHIDÆ, NOTIOPHYGIDA) ....... DISCOLÓMIDÆ 
Body more elongate, the prothorax narrower, not widened be- 
unde cm S l 


: Adamie ster aies all Tey Sm Eu a S BUM panes! si hore 


(Fig. 808). (Corticària, widespr.; Melanophthálma, cosmop.; 
Latridius, Cartócere, holarc.; Enícmus, holarc., Austr.). 
LATHRIDIIDZE 


Last three or four joints of the antennæ separately thickened, 
spindle-shaped, and set with long curved hairs. DASYCERINJE 

Antennæ without long hairs at apex. ST 2 

Anterior coxal cavities closed behind. ..... 

Anterlor coxal cavities open behind. . ` HOLOPARAMECINÆ 

Anterior coxæ separate; head longer before the eyes; elytra often 
CINA a T EET LATHRIDIINJE 


118. 
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Anterior coxæ contiguous; head shorter before the eyes; elytra 
MOTE GHATS a a . CORTICARIINÆ 


Basal three sternites connate. (See Ba 108). 

A few COLYDIIDÆ 

Front coxæ subtransverse; maxillæ with a single lobe. 
Tribe SMICRIPTINI of the NITIDULIDE 
Front coxæ small, rounded; maxillæ bilobed; small flattened bark 
beetles .......... BER . MONOTÓMIDÆ 
Tarsi two-jointed; ti WT soil: metasternum very 
long; very small, elongate beetles, with the elytra oval. (Jacob- 
sðnium, Sumatra) . Ex athe . JACOBSONIID/ZE 
Tarsi consisting of a sml ion nn four-jointed; meta- 
sternum not greatly elongated; very small, broad species. 
(Cyathócerus, neotrop.). (If both elytra and wings are want- 
ing and body larviform, see couplet 198) . . CYATHOCÉRIDJE 


. Frontal coxal cavities closed behind (Fig. 889) ............ 121 


Frontal coxal cavities open behind (Fig. 840) ..............130 


"ollarsaliclawsmSIRplés a a 122 


Tarsal claws pectinate; usually elongate, convex, rather soft 
bodied and often thinly silky-pubescent beetles of small or 
moderate size; prothorax widened behind. (Allécula, cosmop.; 
Hymenórus, palæarc., Am.; Cistéla, widespr.; Cteniopus, 
palæarc.; Lophópoda, Am.). (ALLECULIDÆ) .CISTELIDE 


. Ventral segments (abdominal sternites) all freely movable. (If 


the mesosternum is carinate, compare some rare Silphidæ, 
couplet 84). . dnm "ur .123 
First two to four ventral Beni Os. more > desdi Potes. la 
moreonlessimscdormmmovc vr 127 


mmn ISON va. a sansa v 124 


Antennclðjorts t IT í... 126 


. Prothorax cylindrical; small, soft-bodied beetles with long, 


slender antennæ and protruding eyes; elytra not completely 
covering the abdomen. (Pétria, palæarc.) .... PETRIIDÆ 
JEROU ROS MON, Gy Marielle E TE EEERT TT `. 125 


. Prothorax quadrate, not wider than the head; narrow-bodied 


beetles. (If body is greatly flattened, compare males of some 

Cucujidæ, couplet 52, and Silvanidæ, couplet 52). (Elácatis 
(=Óthnius), widespr.; Ábaba, nearc.). (OTHNÍIDÆ). 

ELACÁTIDÆ 

Prothorax greatly expanded at the sides, much wider than the 

head (GRMGK, SOR.) I NILIÓNIDÆ 


130. 
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. Elytra entire; small convex beetles. (Sphíndus, holarc.). 


SPHÍNDIDÆ 

Elytra truncate, m the pygidium; small, flattened beetles. 
(See couplet 36) . ......... Males of RHIZOPHÁGIDJE 

. Five ventral € Db e Sens .128 


Six ventral segments, the first er immov valk snos Sell blað: 
beetles. (Eurystéthus (= Ægialites), neare., Cali. to Alaska, 
Persia). (ÆGIALÍTIDÆ) La. EURYSTÉTHIDJE 


. Penultimate joint of tarsi spongy pubescent beneath; front coxæ 


prominent; slender, elongate, usually hairy, soft-bodied species, 
sometimes of metallic color. (Làgria, widespr.; Arthromacra, 
holare.; Statira, Am.; Nemostira, Afr., Indomal.). 


LAGRIIDÆ 
Penultimate joint of tarsi not spongy pubescent beneath; front 
coxæ short, not projecting from the cavities.............. 129 


. Antenne filiform or gradually clavate, the joints usually more or 


less bead-like, not concealed under the sides of the head; beetles 
of variable form, oval, elongate, or even pedunculate; usually 
hard-bodied, black or dark colored; moderate, large or small 
species. (Figs. 845, 846). A very large and widely distributed 
family. (Tenébrio, Strongylium, Hélops, Blaps, Asida, 
Bolitóphagus, Diapéris, Eleódes, Epítragus, Nyctóbates, 
Platydema, Zópherus, Tentyria, Tribölium, Meracántha). 
(Including HELÓ PID Æ, OPÁTRIDÆ, PIMELIIDÆ, BLAP- 
IDÆ, DIAPËRIDÆ) ................ TENEBRIÓNIDÆ 
Antennæ strongly evan more or less completely concealed be- 
neath the sides of the head, with large two-jointed club, genicu- 
late at the base, with the first joint very long; middle tarsi some- 
times four-jointed, very small, oval, flattened beetles living in 
ants' nests. (Cossyphódes, Cossyphodites, ethiop.; Cossy- 
phodinus, India). en . COSSYPHÓDIDJE 
Antenne geniculate; ely ía t en oom exposing two ab- 
dominal tergites; small, oval, hard-bodied species. (Acritus, 


widespr.). (See couplet 46) ............ A few HISTÉRIDÆ 
Antennæmotseniciac no RR 131 
Head not strongly or suddenly narrowed or constricted behind 
theeyes; tarsal claws simple or eleit. coon ooo sosocascccsc 132 
Head strongly and suddenly constricted behind the eyes; if more 
gradually narrowed, the tarsal claws are pectinate.........138 
Middle coxæ not noticeably prominent..................- 133 


Middle coxæ very prominent, contiguous; prothorax without 


133. 
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lateral margin; penultimate joint of tarsi dilated and with a 

dense brush of hairs beneath; slender, soft-bodied species. 

(Nacérda, Ascléra, Sessínia, widespr.; Cálopus, Xanthró- 
chroa, holarc.; Óxacis, Am.; Gadémera, palæarc.). 

(GDEMÉRIDJE 

Antennæ received in grooves on the underside of the prothorax; 

small, oval, flattened beetles with the head partly concealed 


847 





í 848 
Figs. 846-853. Coleoptera 


Eleodes (Hyslop) Tenebrionidæ. 
Phyllophaga (Forbes) Melolonthidæ. 
Mordellistena. Mordellidæ. 
Epicauta (Bruner) Meloidæ. 
Goliathus (Westwood) Cetoniidæ. 


in the prothorax; legs retractile. (Monémma, widespr.). 


QMOBOMM ID Ae æ a e c MONOMMÁTIDÆ 
Antennæ free, not received in grooves..............sss.s a 134 
Bróthoraawvithasharplareralnaor Sv 135 


Prothorax not marginal laterally, narrowed behind, its disk 
without impressions. (Myctérus, Sphærístes (=Salpingus), 
Lissodérma, widespr.; Pytho, holarc.). (SALPINGID.E). 

PÝTHIDÆ 

Epimera of mesothorax not reaching the coxæ, the coxal cavities 
entirely surrounded by the sterna (males of a few genera). (See 
couplet 54).................... CRYPTOPHAGID4Z, part 

Epimera of mesothorax attaining the coxe.............-..186 

Metasternum long; epimera of metathorax visible.......... 187 
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Metasternum quadrate, epimera of metathorax eovered. (Males 
of a number of genera (see couplet 52) .. CUCUJIDA, part 
Prothorax widened toward the base, its disk with basal impres- 
sions; tarsal claws sometimes cleft or appendiculate; elongate or 
broadly oval species. (Orchésia, Phlootryia, Serropálpus, 
widespr.; Tetrátoma, Hallómenus, Melándrya, Ósphya, 
holare.; Pénthe, palæarc., Indomal.). (SERROPÁLPIDÆ). 
MELANDRÝIDÆ 
Prothorax narrowed behind and in front, the sides rounded or 
toothed; without basal impressions; tarsal claws simple; man- 
dibles very large and powerful, porrect. Very large, elongate 
beetles. (Trictenótoma, Ind., E. Ind.; Autócrates, So. As.). 
TRICTENOTÓMIDÆ 
Head prolonged behind and gradually narrowed; prothorax not 
margined at the sides, as wide as the elytra at base; tarsal 
claws pectinate, with a large appendage at base; medium-sized 
slender beetles. Mess T MN Typítium, nearc.; 


Sponídium, palæarc.).. ........., OEPHALOIDZE 
Head suddenly narrowed bm. ST 
Prothorax with a sharp lateral margin. ................... 140 
Prothorax rounded on the sides, without a sharp lateral mar- 

DD S, F. sa 142 
Antenne niforn DEED COO FFF a 141 


Antennæ pectinate (male) or subserrate (female); tarsal claws 
serrate or toothed; elytra covering the abdomen. (Evaniócera, 
paleare., Austr.; Pelecótoma, holarc.). 

Tribe EVANIOCERINI of RHIPIPHÓRIDÆ 

Hind coxæ moderate or large, flattened; front coxs without 
trochantin; head placed vertically against the thorax; tarsal 
claws simple, or cleft and pectinate; body usually conically 
narrowed behind, the abdomen often prolonged and pointed at 
tip; small pubescent beetles. (Fig. 848). (Mordélla, Mordel- 
listéna, Anáspis, cosmop.; Tomóxia, widespr.; Tólida, 
palæare ) ooo sce 2 — MORDÉLLIDÆ 

Hind coxæ Ea fon COX ah fon body not 
greatly narrowed behind; tarsal claws simple. (Scráptia, cos- 
mop.; Trotommidea, Trotómma, palæarc.; Evalces, neo- 
TOP ... SCRAPTIIDE 

Base of prothorax narrower than the elytra................ 143 

Base of prothorax as wide as the elytra; body broad, much 
narrowed behind; elytra usually shortened and narrowed be- 


143. 
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hind; antennæ pectinate in the male, often serrate in the female. 
Females sometimes much degenerate or even larviform. (Pele- 
cotomóides, Rhipidius, widespr.; Macrosiagon, cosmop.; 
Rhipíphorus, holare.; Myodites, neotrop.). 


RHIPIPHORIDE 

Hind coxe transverse, not prominent; tarsal claws B 
Smp Joan c o MEE Teste . 144 
Hind coxæ ores and munan. . B TT „146 
Eyes more or less emarginate; hind coxæ p or uc 
so. e NS. . 145 


Eyes talpa contin m E Aes m coxa 
usually well separated. (Anthicus, Toméderus, cosmop.; 
Notóxus, Formicómus, Endómia, widespr.; Lemódes, 
Austr) meer r ANTHÍCIDÆ 


. Head ed fer Ed diss Andy stel eyes. (Ma- 


cratria, cosmop.; Pedilus (=Corphyra), Stereopálpus, hol- 
En PEDÍLIDÆ 
Head constricted just behind the coarsely granulated eyes; tarsi 
apparently with 4, 4, 3 joints, as the penultimate joint is ex- 
tremely minute; first two ventral segments immovably united. 
(Hylóphilus (=Eüglenes, = Aderus), cosmop.; Syzeton, 
Austr.). (Vl LOPHILIDA, EUGLÉNIDÆ, ADÉRIDÆ). 
HYLOPHÍLIDÆ 
Tarsal claws simple; head horizontal; antennæ serrate, often 
pectinate in the male (Fig. 797); body flattened; moderate-sized 
beetles. (Dendróides, Schizótus, holarc.; Pyróchroa, pal- 
æarc.; Pseudopyróchroa, palæarc., Indomal.). 
PYROCHRÖIDÆ 
Tarsal claws toothed or cleft; head deflexed, with the front verti- 
cal; elytra sometimes shortened; body plump, usually more 
or less cylindrical; moderate or large beetles (Fig. S49). Blister 
beetles. (Epicaüta, Lytta (=Cdntharis), Méloe, Nemó- 
gnatha, Cissites, widespr.; Zonites, cosmop.; Macróbasis, 
Am.; Hórnia, neare.). (CANTH ARID, LY TTIDÆ). 
MELÖIDÆ 
Submentum pedunculate; i.e. the mentum supported at its base 
by a narrow portion or peduncle; antennæ eleven-jointed, ser- 
rate, rarely pectinate; head prolonged into a broad muzzle; 
antennee and body usually pubescent; elytra shortened, expos- 
ing the pygidium. (Fig. 853). Pea and bean weevils. (Mylabris 
(=Brichus, =Laria), cosmop.; Spermóphagus, Pachymerus, 
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widespr.; Pseudopachymerus, neotrop.). (BR ÚCHIDÆ, 
LARD)... .. e =" dud. MYLÁBRIDÆ 
Submentum not pedunculate; head not prolonged into a broad 
beak; antenne rarely distinctly serrate, occasionally with more 
than eleven joints, usually filiform or moderately thickened to- 
ward apex 148 





Figs. 851-853. Coleoptera 


851. Elaphidion (Forbes) Cerambycide. 
852. Acanthophorus (Gahan) Prionide. 
853. Mylabris (Felt) Mylabride. 


148. Antenne usually long or greatly developed, frequently inserted 
on frontal prominences; front often vertical, large and quadrate; 
pronotum rarely margined; tibial spurs well developed; usually 
rather large, elongate or oblong beetles with parallel sides and 
pubescent upper surface. Longicorns ................... 149 

Antenne moderate or short, not inserted on frontal prominences ; 
front small, oblique, sometimes greatly inflexed; prothorax 
most frequently margined; tibial spurs usually wanting; small 
or of moderate size; body usually glabrous above and often 
very brightly colored or metallic; rather oval in form. Leaf- 
beetles Mika. emulsion cu ALL Oe ee. 151 

149. Prothorax sharply margined at the sides which commonly bear 
teeth or spines; labrum connate; front coxæ strongly transverse; 
inner lobe of maxille very small or obsolete; large or very 
large, considerably flattened, usually brown or black beetles. 
(Fig. 852). (Priónus, holarc.; Macrótoma, widespr.; Mállo- 


150. 
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don, Orthosóma, Am.; Derancístrus, Pyródes, neotrop.). 
PRIÓNIDJE 

Prothorax very rarely margined at the sides; labrum free; front 
coxæ rounded, rarely strongly transverse; inner lobe of max- 
illae more or less well developed; antennæ never pubescent. . 150 
Front tibiæ obliquely grooved on the inner side; front coxæ never 
transverse; last joint of palpi usually pointed. (Fig. 791). 
(Monóchamus, Obérea, widespr.; Sapérda, holarc.; Dorcà- 
dion, palæarc.; Oncíderes, Am.; Tetraópes, nearc.; Bató- 
cera, Afr., Austr.; Tragocéphala, Afr.; Platyomópsis, Austr.). 
(Including BATOCERIDA) .........00 0000000: LAMIIDÆ 
Front tibiæ not grooved; last joint of palpi never acute at tip; 
antennæ pubescent. (Fig. 851). (Leptüra, Callichröma, Xy- 
lótrechus, widespr.; Acmæops, Strangàlia, Phymatödes, 
Rhàgium, Leptüra, holarc.; Ebüria, Elaphídion, Cylléne, 
EIC MEE cO ees, um EN CERAMBÝCIDÆ 


. Mouth placed anteriorly, the front normal; head porrect or 


Vertical RE o SE o re T mao Ao tears 152 
Mouth inferior, the anterior part of the front prominent, so that 
the mouth is confined to the underside of the head and is small, 
Inddensormearlv sos N TT. WEIN LO Go te 164 


. Antenne widely separated at the base; elytra of hard texture. 153 


Antenne generally closely approximate at base, not widely sep- 
arated; elytra more or less soft in texture.................163 


. Intermediate abdominal sternites not narrowed medially, the 


pygidium not exposed behind the elytra ................. 154 
Intermediate abdominal sternites narrowed medially, the une 
dium usually exposed, declivous . NC Tm .158 


. Prothorax rounded on the sides, w hon Dieter saal] í margin; 


head produced, the eyes prominent; prosternum very narrow. 155 
Prothorax with a distinct lateral margin (if rarely not margined, 
the antennæ are usually short, with the terminal joints trans- 
verse and more or less serrate); head not produced, the eyes 
not prominent; prosternum broad. (If antennæ are strongly 


clavate, compare a few Erotylidæ, couplet 104)........... 161 

155. Antenne not separated by the entire front of the head. .. ... 156 
Antenne separated by the entire front of the head. ........157 

156. Prosternum very narrow, not distinct; body beneath clothed with 


dense silvery pubescence; first sternite as long as the others 

united; elongate, more or less metallic, semiaquatic beetles. 

(Donàcia, widespr.; Heménia, Plateümaris, holarc.). 
DONACIIDÆ 
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Prosternum distinet; body beneath not thus densely pubescent; 
first sternite shorter; less elongate beetles, not aquatic. (Megá- 
scelis, Atelédera, neotrop.) .......... MEGASCÉLIDÆ 

157. Hind femora greatly thickened, their tibiæ curved; brilliantly 
metallic species of moderately large size. (Fig. 855). (Sàgra, 
old word tapes) RP SÁGRIDÆ 





Figs. 854-859. Coleoptera 


854. Crioceris (Jacoby) Crioceridæ. 

855. Sagra, hind leg (Jacoby) Sagridæ. 

856. Hispella (Fletcher) Hispidæ. 

857. Fidia (Johnson and Hammar) Eumolpidæ. 
358. Diabrotica (Chittenden) Galerucidæ. 

859. Cassida (Jones) Cassididæ. 

Hind femora only slightly incrassated; much smaller and less 
brilliant insects, rarely metallic. (Fig. 854). (Criócerus, Léma, 
cosmop.; Sigrísma, ethiop.; Orsodácne, widespr.). (Includ- 
ing RS OD GNIDE M CRIOCÉRIDÆ 

158. Antenne short, the jointsserrate. Vv 159 


Antenne long and generally filiform, never serrate, although 
sometimes shorter with the terminal joints thickened; small, cy- 
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lindrical beetles of compact shape, with the head flat, perpen- 
dicular and invisible from above. (Cryptocéphalus, cosmop.; 
Pachybrachys, cosmop., mainly Am.; Diorýctus, Indomal.; 
Cænöbius, As., Afr; Mónachus, neotrop.; Bassareus, 


nod A a Lt — CRYPTOCEPHÁLIDJE 
159. Prothorax without grooves for the reception of the antennæ; 
elytra not tubereulate ........ "me . 160 


Prothorax with grooves on hc fonie "s e rapa a the 
antennz; elytra tuberculate; body subquadrate or somewhat 
elongate; head flat, deeply inserted in the prothorax, invisible 
from above. (Chlàmys, Exema, widespr.). (FULCID ACID) 

CHLAMYDIDA 

160. Apical joint of maxillary palpi pointed; hind femora with one 
or two teeth; last joint of tarsi and claws very long; body 
elongate, the head not concealed. (Megálopus, neotrop.; 
Mastostéthus, neotrop.; Temnáspis, Colobáspis, Afr., 
Indomal) . Bs .......... MEGALOPÓDIDÆ 

Apical joint a alla mibi. more or less truncate; hind femora 
without teeth; claw joint normal; elongate, more or less cylin- 
drical species with the head deflexed or perpendicular; elytra 
generally covering the pygidium. (Clytra, Euras., Afr.; Gyn- 
androphthálma, widespr.; Cyaniris, widespr.; Æthomórpha, 
Afr, Indo-Austr.; Aspidólopha, Indomal.; Coscinóptera, 


nearcssBàbia, AM p c CLYTRIDJE 
161. Third joint of tarsi deeply bilobed; front coxæ usually 
rounded . So E. . 162 


Third æl Soin B un hot halk Fam. coxæ e erse; 
body oval, convex; antennæ moderately thickened toward 
apex. (Fig. 790). (Chrysoméla, Plagiódera, widespr.; Phy- 
todécta, Phyllodécta, holarc.; Leptinotársa (L. eð 
Colorado potato-beetle), Polyspila, Am.; Timárcha, palzearc. ; 
Pyrgo, Austr.) ...... —À . CHRYSOMÉLIDÆ 

162. Prothorax as wide as dus dva at asc: js conipressed; femora 
with grooves into which the tibiæ can be placed; metasternum 
and abdomen grooved for the reception of the femora; short, 
very convex beetles, often brilliantly metallic. (Lamproséma, 
neotrop., As.; Lycnóphanes, neotrop., ethiop.). 

LAMPROSOMÁTIDJE 

Prothorax general narrower than the elytra; legs not com- 
pressed; abdomen not grooved for the reception of the femora; 
more or less oblong, convex beetles. (Fig. 857). (Fídia, Co- 
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láspis, Am.; Chrysochus, Adóxus, holarc.; Chrysolámpra, 

As.; Nodóstoma, Indomal.; Colasposóma, Afr. Indomal.; 
Triclióna, Indomal.; Corynódes, Afr., Indomal.; Paria, 

Am., As.; Nodonóta, Am., Austr.) ......... EUMÓLPIDÆ 

163. Hind fener slender, fered for walking; tibize usually sub- 
cylindrical; tarsi slender, not retractile. (Fig. 858). (Lupérus, 
Galerucélla, cosmop.; Galertica, holarc.; Monóxia, Ceró- 
toma, Diabrótica, Trirhábda, Am.) ...... GALERÜCIDJE 

Hind femora greatly thickened, adapted for leaping; tibiæ fre- 
quently sulcate externally, the tarsi retractile. (Altica (= Hál- 

tica)). (HALTICIDA) .. NE o A . ALTÍCIDÆ 

164. Head free, not retracted bench ihe pros body usually 
spinose, narrowed in front, broad and truncate behind. (Fig. 

850). (Hispa, Afr., As.; Chálepus, Am.; Cephalólia, neotrop.; 
Cephalodónta, neotrop.; Gonóphora, Callispa, Dactylispa, 
ARAR A os or RE HÍSPIDÆ 

Head concealed under the prothorax, which with the elytra, is 
widely margined; body oval or nearly circular in outline. (Fig. 

859). (Cássida, Coptocycla, widespr.; Chelymórpha, Am.; 
Hoplionóta, ethiop., Indo-Austr.; Pseudomesophàlia, neo- 


trop.; Aspidomérpha, Afr., Indo-Austr.) ...... CASSÍDIDÆ 
165. Tarsi apparently three-jointed, with the second joint lobed. (Fig. 
Sq M(AGLYCY DEROIDEA are. va 166 


Tarsi apparently four-jointed, with the third joint lobed. .. .167 

166. Head without a distinct beak in either sex, wider than the ante- 
rior part of the pronotum; prothorax subquadrate, the sides 
straight and the pleurz clearly separated from the notum. 

(Fig. 877). (Aglycyderes, Canary Isl, New Zealand, New 
Caledónia We sitt ee eae ene AGLYCYDÉRIDJE 

Beak in female well developed; in male rarely attaining a length 
greater than its width; head narrower than the anterior part of 

the pronotum; prothorax oval, the sides bulging outwards and 

the pleuræ indistinctly separated from the notum. (Fig. 872). 
(Proterhinus, Hawaii) ............... PROTERHINIDJE 

167. Rostrum or beak extremely short and broad, scarcely developed; 
tibiæ with a series of teeth externally or the front ones produced 

into a stout curved process at tip; antenne short with a broad 

club; small oval or cylindrical beetles. (SCOLYTOIDEA). .168 

Deak of variable length, usually at least broader than long, 
tibiæ simple, without teeth externally or process at tip; an- 
tenne clubbed or not. (CURCULIONOIDEA). .........172 
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168. First joint of anterior tarsi shorter than the second, third and 
fourth together (Fig. 871); eyes oval, emarginate or divided; 

head narrower than the prothorax. (Fig. 864). ........... 170 

First joint of anterior tarsi very long (Fig. 875), longer than the 
second, third and fourth together; head broader than prothorax; 

eyes rounded (ki SAS GS) PERDE 169 








Figs. 860-865. Coleoptera 


860. Pityogenes, front leg (Felt) Ipidæ. 

861. Dendroctonus (Hopkins) Ipidæ. 

862. Xyleborus (Hubbard) Ipidæ. 

863. Ips, antenna (Felt) Ipide. 

864. Hylastes, dorsal outline of head and prothorax (Felt) Scolytidæ. 
865. Platypus, dorsal outline of head and prothorax (Felt) Platypodide. 


169. Third joint of front tarsi not lobed; anterior tibiæ with a promi- 
nent apical process and with rugosities on the ventral area. 
(Figs. 865, 867, 875). (Platypus, tropicopol.; Tesserécerus, 
neotrop.; Crossotarsus, Afr., Indo-Austr.; Periémmatus, 


ANO C ESL oc ag ore NE PLATYPODIDE 
Third joint of front tarsi deeply lobed; anterior tibiæ more 
slender. (Chapuisia, neotrop.) ............ CHAPUISIIDJE 


170. Front tibiw without a prominent process on the outer apical 
angle. (Figs. 810, 861, 863, 864, S68, 870, 871). (Ips, Pityó- 
phthorus, Hylesinus, Hylástes, cosmop.; Dendróctonus, 
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Cryptürgus, holarc.; Micracis, Am.). Including H YLESÍN- 


IDE miðum 02 MD ONE 0 5 IPIDE 
Front tibiz with a prominent process on the outer apical 
angle TAT A a uk 


171. Front tibie without prominent rugosities on ventral area. 
(Figs. 788, S69). (Scólytus ( —Eccoptogáster), widespr.; Scoly- 
tópsis, Camptócerus, neotrop.). (Including HYLESÍNIDAÆ, 

SCOLÝTIDÆ 


870 871 





869 
Figs. 866-871. Coleoptera 


866. Scolytoplatypus, front tibia (Hopkins) Scolytoplatypodidæ. 
$67. Platypus, front tibia (Platypodidæ). 

S68. Erineophilus, front tibia (Felt) Ipidæ. 

869. Camptocerus, front tibia (Hopkins) Scolytidæ. 

870. Ips, front tibia (Hopkins) Ipide. 

871. Ips, tarsus (Hopkins) Ipide. 


Front tibiz with prominent rugosities on ventral area. (Fig. 
866). (Scolytoplatypus) .... SCOLYTOPLATYPÖDIDÆ 
172. Antenne not elbowed, without a distinct club although some- 


times stouter toward tip; first joint not lengthened........ ga 
Antennæ straight or elbowed, always with a distinct club, the 
ATL Kova MIDE COW, co os oo TT T ETT TT 174 


73. Antenne 10-jointed, the last joint very elongate. (Cýlas (C. 
formicárius, Sweet-potato weevil), widespr.; Myrmacicelus, 
AUSTEN K fee — E c ER CYLÁDIDJE 

Antennæ 11-jointed; body very elongate; beak well developed at 
least in the female and often remarkably long and thin. (Fig. 


BRUES AND MELANDER: CLASSIFICATION OF INSECTS 447 


874). (Eüpsalis, Trachelizus, widespr.; Bréntus, Rhaphi- 
dorrhynchus, neotrop.). Dun SR .. BRENTIDZE 


174. Palpi flexible; labrum present . . 2 a MI 
Palpi rigid; labrum wanting .............  CURCULI ÓNIDÆ n 

a. Prothorax with a distinct acute or carinate lateral margin; an- 
ah, seml aonaran no naga oona SED b 
Prothorax without a distinct lateral margin, rarely with the weak 
ÍNdicationtolLonc e. s: ER c 

b. Elytra short, exposing three dorsal abdominal segments; short, 
stout species. (Pterócolus, Am.) . PTEROCOLINÆ 
Elytra completely covering the abdomen. (Oxycórynus, .neo- 
mj. NE LOST OXYCORYNINJE 


c. Antenne straight, not received in grooves; club frequently with 
separated joints ...... 3 
Antennæ geniculate, more or r less completely ‘elbow ed; the beak 
with grooves for the reception of the scape; club compact. . all 
d. Antennal club composed of completely separated joints. .......e 
Antenne with the joints closely united into a compact, ov al club. f 
e. Mandibles flat, toothed on inner and outer sides, tibize with short 
terminal spurs; tarsal claws free, bifid or acutely toothed. 


RHYNCHITINE 
Mandibles stout, pincers-shaped; tibial spurs forming two strong 
hooks; tarsal claws connate at base........ ATTELABINE 


te Trochanters elongate, the femora attached to their apices and thus 
separated from the coxæ; elytra completely covering the abdo- 
men, concealing the pygidium; beak porrect, usually long; 


small species. (Apion, cosmop.) ........ APIONINE 
Trochanters triangular, the femora contiguous with the coxæ. .g 
g. Tips of elytra leaving the pygidium exposed.................. h 


Tips of elytra completely covering the abdomen. (Brachýcerus, 
palæarc., ethiop.; Micrócerus, Brótheus, ethiop.). 

BRACHYCERINÆ 

h. First joint of antenne no longer than the second; beak short, 

broad; middle and hind coxæ widely separated; hind legs very 

long, fitted for grasping; broad, short species. (Tachýgonus, 

S rtu T SS TACHYGONINE 

First joint of antennæ longer than the second.................1 

1. Hind femora short, very broad, their outer margin crenulate and 

strongly curved; small species with long, curved beak; joints 

of antennal club less closely compacted than usual. (Allo- 

COTY TUS) Am ALLOCORYNIN/E 


1 This very extensive family has been divided into a long series of subfamilies, the limits of 
which are not agreed upon by different workers. Those generally recognized may be dis- 
tinguished by the above key. 
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Hind femora of the usual elongate, clavate form; beak short, 
broad; large species. (Ithycerus, nearc.). (BELIDE, Leng). 
ITHYCERINE 

j Abdomen of male with an apparent extra segment at tip; the 
pygidium and anal segment separated by a suture; club of 
antenne usually annulated, sensitive and not shining; third 
joint of tarsi usually deeply bilobed, with a brush beneath 
(rarely with narrow setose tarsi in some subaquatie species). .k 





Figs. 872-879. Coleoptera 


72. Proterhinus (Perkins) Proterhinidæ. 
873. Sitophilus (Back and Cotton) Curculionidæ. 
864. Brentus, head from above (Berlese) Brentidæ. 
875. Platypus, tibia and tarsus of front leg (Felt) Platypodid:e. 
876. Balaninus (Chittenden) Curculionidæ. 
877. Aglycyderes, hind tarsus (Tillyard) Aglycyderidz. 
S78. Cureulionid Weevil, side of head. 
879. Sitones, antenna (Silvestri) Curculionide. 


Abdomen similar in both sexes, the pygidium not divided by a 
suture as the anal segment of the male is at least par tly free and 
retractile; club of antennæ usually with its basal joint enlarged 
or shining, or both, without or with indistinct sutures........ o 

k. Mandibles with a deciduous cusp or projection which leaves an 
oval scar when it falls off; beak never long and slender, not 
received in the breast in repose. (BRACHYRHÍNIDÆ, 
TS siu T DID) To) SVT ` OTIORHYNCHINE 

Mandibles without scar or deciduous cusp; beak elongate, or if 
slender, received by the breast in repose...........---.-.+-] 
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l. Prosternum not forming a triangular plate in front of the coxæ; 

simple or grooved to receive the beak...... : .m 

Prosternum forming a triangular plate in front of the c coxæ; ; beak 

received in the prosternum when in repose; tarsi usually narrow 

and bristly. (Thecestérnus, holarc.; Býrsops, palæarc.). 

(BRY. SÓPIDÆ) tis 5 THECESTERNINÆ 

m. Trochanters elongated, completely separating the base of the 

femora from the coxæ. . NANOPHYINJE 

Trochanters short, triangular ‘base of femora ST zens with 

thecoxe ..... .n 

n. Beak short and stout, received between the front legs i in repose; 
jumping species with short thickened hind femora. 

ORCHESTINÆ 

Beak usually elongate, slender and porrect, rarely concealed; 

hind femora not thickened for jumping.. CURCULIONINJE 

o. Pygidium covered by the elytra; mentum attached to a short 

quartesulauipedinclc oo cosenaponcascense COSSONINÆ 

Pygidium exposed; peduncle of mentum long and narrow, the 

buccal cavity elongate. (Caléndra ( — Sphenóphorus)). (C. AL- 

ÁNDRIDÆ, RHYNCOPHORIDA) ...... CALENDRINJE 


175. Beak long, well developed, prothorax without lateral carinate 
margin or transverse ridge; elytra completely covering the py- 
gidium; anterior cox conical. (Rhinómacer, holare.; Nem- 
önyx, palæarc.). (DOYDIRHÝNCHIDÆ, NEMONYCH- 
TLD GON) SV REN EE RHINOMACËRIDÆ 

Beak very short; prothorax trapezoidal, with carinate lateral 
margin and usually a transverse raised line or ridge; pygidium 
exposed; anterior cox: globose. (BRL 'CHËLIDÆ, CHOR- 
ÁGIDÆ, PLATYRRHÍNIDÆ, PLATYSTÓMIDÆ). 

ANTHRÍBIDÆ 

176. Lamellæ of antennal club not capable of closing together, usually 
not flattened, but forming a more or less comb-like mass (Fig. 
814); only five abdominal sternites . Br oi 

Lamellæ of antennal club movable, Aanand dei ale a close 
apposition to form a solid club; six, or more rarely five, ab- 


dómmalstants Ft D ` 179 
177. Mentum entire, ligula behind, or at the apex of the mentum; 
antennæ noteudedünrepose e e rrr 178 


Mentum deeply emarginate, the ligula large, corneous, filling the 
emargination; labrum free; antennæ straight, curled in repose; 
large elongate, somewhat flattened, shining beetles with deeply 
Dmed eisin a E Ere PASSÁLIDÆ 
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178. 


179. 


180. 


181. 


183. 


184. 
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Ligula and maxille covered by the mentum; antennæ usually 
elbowed. (Fig. 814). Stag-beetles. (Dórcus, Platycerus, 
Cerüchus, Lucànus, holarc.; Nicàgus, nearc.; Odontélabis, 
As., Indomal.; Lamprima, Austr.) ............ LUCANIDÆ 

Ligula and maxillæ not covered; antennæ straight. (Sinodén- 
dron, holare.) ....... .......... SINODENDRIDÆ 

Side pieces of metasternum ce the coxze; abdomen usually 
ks LELEILES! e ð enc ene eee Ree ee ee 180 

Side pieces of mesosternum not attaining the coxæ; abdomen with 
five tergites; body heavily sculptured, the elytra usually with 
distinct rows of tubercles; pygidium covered by the elytra; 
small or moderate, rarely large beetles. Skin-beetles. (Tróx, 
cosmop.; Glaresis, holare.; Cryptogénius, neotrop.). 

TRÓGIDÆ 

Abdominal spiracles placed in a line, each one in the membrane 
between the sternite and tergite and all of them covered by 
the elytra; mentum and ligula separated by a suture...... 181 

At least some of the apical abdominal spiracles located on the 
sternites, below the connecting membrane; the last one usually 
not covered by theelytra; mentum and ligula usually connate. 191 

Hind tibiæ with a single apical spur; scutellum usually invisible; 
middle legs widely separated by their coxæ; clypeus expanded so 
as to cover the mandibles and mouthparts; pygidium partly 
exposed; antennz eight- or nine-jointed. (Onthóphagus, cos- 
mop.; Scarabæus, palæarc., ethiop. (S. sàcer, Sacred scara- 
bæus); Gymnopleürus, Afr., As.; Cánthon, Tumble-bugs, 
Deltochilum, Am.; Chorídium, Am.; Pinötus, neotrop.; 
Cópris, widespr.; Phaneus, Am.). (CÓPRIDÆ). 

SCARABÆIDÆ 

Hind tibiæ with two apical spurs; scutellum well developed; 
middle legs more approximated; clypeus of variable size, either 
concealing or exposing the mouthparts .................- 182 


RESiSboonmunsstentesee CU PTtttty t P TETTE „183 


Five abdominal sternites, or with the sutures between the ster- 
Ss ae ee eee 190 
Antennæbatlíelevennom sð eee TTE Ts 
ANTUNES WAIN We TONNES OF WEES, RP 185 
Antennal club with three leaves; mandibles and labrum promi- 
nent; moderate-sized beetles usually with strongly striate elytra. 
(Fig. 815). (Bolbóceras, cosmop.; Athýreus, neotrop., As.; 
Geotrüpes, widespr.; Léthrus, holarc.) .. GEOTRUPIDE 


185. 


186. 


187. 


188. 


189. 


190. 


JL. 


192. 
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Antennal club with many (5- 7) leaves; moderately large, black, 
hairy beetles. (Pleócoma, Ácoma, v PLEOCÓMIDÆ 
Antenne ten-jointed; body more or less hairy. ............. 186 
Antenne nine-jointed. . V anes et . 189 
Antennal club bare and En eel m epimera col Gus 
thorax large; conspicuously hairy beetles. (Amphícoma, 
holarc.; Toxócerus, Gláphyrus, palzarc.) . GLAPHÝRIDÆ 
Antennal club, at least on the apical two joints, pubescent and 


dullonopaguese m C CE EE an FREE 187 
Epimera of metathorax covered; abdominal sternites free; an- 
tennaldub simple, lamellafe eee TT 188 


Epimera of metatborax visible; abdominal sternites connate; 
antennal club telescopic, the joints cupuliform. (Hybósorus, 
holare., ethiop.; Liparóchrus, Austr.; Phæðchrous, wide- 


Dra e e es HYBOSÓRIDJE 
Eyes divided in front. (Hýbalus, palæarc.; Órphnus, ethiop., 
Ind.; Ægídium, neotrop.)...............--- ÓRPHNIDJE 
Eyes entire. (Ochodæus, widespr.) ........ OCHODÆIDÆ 


Mandibles concealed beneath the clypeus. (Aphódius, Atè- 
nius, Psammöbius, Saprosites, Oxyómus, cosmop.; Eu- 


paria, widespr.; Lorditoméus, Afr.) ....... APHODIIDÆ 
Mandibles not covered by the clypeus. (ZEgiàlia, holarc.; Ere- 
A al) ES AGIALIIDA 


Abdomen retractile, whole body together with the legs capable of 
being contracted into a ball; small shining, more or less metallic 
species. (Acanthócerus, Cleonótus, Am.; Philharméstes, 
Afr.; Pterorthochætes, Indo-Austr.). . ACANTHOCERIDE 

Body not retractile. Tribe ONcERINI of the MELOLÓNTHIDÆ 

Abdominal spiracles forming two rows which diverge only 
slightly behind, each row forming a nearly straight line; tarsal 
claws at least of hind legs usually of equal size and with a 
tooth, generally immovable; rarely with only one claw; epi- 
stoma transverse, separated from the front by a suture. (Figs. 
816, S47). A large, widely distributed group. (Meloléntha 
(Cockchafers), Oncócerus, Sérica, Diplotaxis, Phylló- 
phaga (-Lachnostérna) (May-beetles, June-bugs), Poly- 


phylla and many others) .......... MELOLÓNTHIDÆ 
Abdominal spiracles forming two rows which diverge strongly 
behind, each row forming two lines.............. .192 


Front legs greatly lengthened, especially i in xi "chen føla: of 
prothorax dentate; tarsal claws equal; distal leaves of antennal 


193. 


194. 


195. 


196. 


197. 


198. 
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club inclosing the proximal ones. (Euchirus, Indomal.; 


Cheirótonus, Propomácrus, As.) ........ EUCHÍRIDÆ 
Ofadifaeitconom o VN 193 
Tarsal claws, at least of the hind legs, of equal length. ...... 194 


Tarsal elaws unequal, freely inovable, the shorter one not bifid; 
pygidium exposed; usually large, often brightly colored beetles, 
usually no strong dimorphism between the sexes. (Anómala, 
cosmop.; Popillia, widespr.; Adorétus, Old World; Ani- 
sóplia, palæarc.; Cotálpa, Plusiótis, Pelidnóta, nearc.). 

RUTÉLIDJE 

Hind legs of male with the femora greatly swollen, the antennæ 
nine-jointed; female without elytra or wings. (Páchypus, 
PAL BANG Ta PACHYPÓDIDÆ 

Femora normal; female wittes tran a 195 

Mandibles visible from above, more or less widened and blade- 
like; anterior coxæ transverse; large or very large beetles; 
highly dimorphie, the males often with large horns on the head 
and prothorax. Rhinoceros beetles. (Dynástes). DYNÁSTIDJE 

Mandibles not visible from above, not widened or expanded; an- 
terior coxæ usually strongly conieal........... eee 196 

Clypeus emarginate at the sides in front of the eyes, so that 
the base of the antenna is visible from above; antennæ ten- 
JOE mer LL E ILLI 197 

Clypeus not thus emarginate at the sides; antennæ nine-jointed. 
(Phænómeris, Oxychiris, Afr.).. „PHÆNOMÉRIDÆ 

Epimera of metathorax visible Aage between the hind 
angle of the prothorax and the humeral callus; lateral edge of 
elytra bent inwards near the base. (Fig. 850). Moderate-sized, 
or often large, frequently brightly colored beetles. (Cetónia, 
palæarc.; Cremastochilus, nearc.; Euphória, Allorhina, 
Cótinus, Am.; Goliathus (Goliath beetle), ethiop.; and many 
Others) e emo ETE eror eee CETONIIDÆ 

Epimera of metathorax not visible from above, elytra not sinuate; 
prothorax behind much narrower than the base of the elytra. 
(Tríchius, holarc.; Válgus, widespr.; Osmodérma, holarc.; 


Gnorimus, palæare Rte ere TRICHIIDJE 
Head more or less completely retracted within the prothorax; 
legs larviforn, bearing arsine Lele Wien P ERE 199 


Head prominent, not retracted; legs of normal form with two 
tarsal claws. (See couplet 142). 
A few female RHIPIPHÓRIDÆ 
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199. Body elongate, more or less uniformly cylindrical; thorax no 
broader than the abdomen; females of PHENGODINI (See 
couplet 94) . E X .Some CANTHÁRIDJE 

Body strongly ouest pr TCU Hox vss ly narrowed m front, 
meso- and metathorax expanded laterally and much wider than 
the abdomen, the latter with processes extending from the 
sides of the segments. (Duliticola, Borneo). “Trilobite larvæ.” 
(See couplet 93) ................ Some females of DRÍLIDÆ 
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ORDER STREPSÍPTERA 
(RHIPIPTERA) 


Small species parasitic on other insects, the adult males winged and 
free-living, but the Jarviform females never leaving the body of their 
host. Male with the head free. Eyes well developed, sphæroidal, pro- 
vided with large, highly convex; separated facets. Antenne with three 
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to seven joints, one or several of the joints prolonged into a long, 
lateral process (flabellum). Mouthparts reduced; mandibles often soft 
or minute; maxillz fleshy; labium not developed. Prothorax greatly 
reduced in size, usually ring-like; mesothorax small, strongly trans- 
verse; metathorax very large. Fore wings reduced to small club- 
shaped appendages; hind wings very large and delicate, with a few, 
fine radiating veins, but without erossveins. Legs rather weak; the 
coxæ, especially of the front and middle legs very minute; tarsi with 
from five to two joints; often with the elaws absent. Female with the 
mouthparts and antennæ vestigial; legs and wings absent; head and 
thorax fused into one strongly flattened piece; sexual openings in the 
form of segmental, usually unpaired canals opening on several of the 
abdominal segments. Metamorphosis complete; larvæ undergoing 
hypermetamorphosis with an active long-legged first stage larva or 
triungulin; female remaining larviform in the reproductive stage. 


1. Tarsi of male five-jointed, with two claws; pro- and mesothorax 
short, transverse; female unknown. (Superfamily MENGE- 


OIDEA)... 5... cim r oe QU e ee 2 
Tarsi of male with four joints or less and without claws.........3 


to 


Antennæ seven-jointed, the third and fourth joints prolonged 
laterally; metathoracic preescutum transverse, reaching the 
humeri and lying entirely in front of the other dorsal plates of 
the metathorax; scutellum broadly rounded in front, longer 
than the prescutum. (Fig. 886). (Triozócera, nearc., neotrop.; 
Méngea, oligocene (fossil)) ................. MENGEIDÆ 

Antennæ six-jointed, third, fourth and fifth joints prolonged lat- 
erally; sixth elongate; metathoracie prescutum transverse- 
quadrate, not reaching the humeri, depressed and forming a sort 
of neck; lateral lobes of scutum reaching the metathorax; 
scutellum very long, narrowed and rounded in front. (Men- 
genílla, palæarc.; Austrostylops, austr.; Tetrozócera, pa- 
Ea aað oe MENGENÍLLIDÆ 

3. Thoracic spiracles of female more or less distinct, usually promi- 

nent; tarsi of male with four joints (so far as known); species 
parasitie on Orthoptera, Hymenoptera, Hemiptera and Homop- 
terá socer eee od OC OS EE CELL ots 4 
Thoracic spiracles of female not usually discernible, never promi- 
nent; tarsi of male with two or three joints; parasites of Homop- 

lerB rð 9 

4. Female with three longitudinal rows of genital tubes entering 
the brood canal; males unknown; parasites of Orthoptera. 
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(Superfamily STICHOTREMATOIDEA). (Stichótrema, 
USE E E e E NS STICHOTREMÁTIDJE 
Female with a single median series of four or five genital tubes 
entering the brood canal; tarsi of male four-jointed; pro- and 
mesothorax short, transverse; parasites of Hymenoptera and 
Hemiptera. (Superfamily XENOIDEA)..................5 

5. Cephalothorax of female narrow, elongate, with two pairs of 
spiracles; five genital tubes. Males unknown; parasites of 
Hemiptera. (Callipharixenos, Chrysochorixenos, indomal.) 


å CALLIPHARIXENIDE 
Cephalothorax of female broader, with only one pair of spiracles; 
parasites oi Hymenoptera ` e eR TM MIU 6 





Figs.880-886. Strepsiptera 


880. Xenos, head of female (Brues) Xenidz. 

881. Stylops, male (Pierce) Stylopidæ. 

882. Xenos, wing of male (Kirby) Xenidæ. 

883. Anthericomma, antenna of male (Pierce) Halictophagidæ. 
884. Cænocholax, antenna of male (Pierce) Myrmecolacide. 
885. Parastylops, antenna of male (Pierce) Stylopidæ. 

886. Triozocera, antenna of male (Pierce) Mengeidæ. 


Gaumocutellunmorordlyaroundediniiromcee C E ites ee a 

Scutellum more or less broadly truncate, pedunculate in front . .. 8 

7. Scutellum shorter than the præscutum; antennæ seven-jointed, 

the third joint prolonged laterally, fourth short, fifth to seventh 

elongate. Female unknown; parasitic on ants. (Fig. 884). 
(Myrmécolax, ind.; Cænócolax, ncotrop.) 

MYRMECOLÁCIDÆ 

Scutellum longer than the præscutum; antennæ six-jointed, the 

third joint prolonged laterally. Cephalothorax of female 
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broadly truncate or rounded at apex; head almost half as wide 
as the metathorax at spiracles; five genital tubes. (Figs. 881, 
885). Parasites of bees. (Stylops, Neostylops, holarc.; Ka- 
tastylops, nearc.; Parastylops, ind.)........ STYLÓPIDÆ 


8. Præscutum as broad as the mesothorax at base; antennæ five- 


jointed, the third joint prolonged laterally; fourth very short; 
fifth long. Cephalothorax of female with the head not more 
than half as wide as the metathorax at spiracles. Parasites of 
bees. (Hylécthrus, palæarc.) ........ HYLÉCHTHRIDJE 


Præscutum not as broad as the mesothorax at base; antennæ 


four-jointed, the third joint prolonged laterally; fourth joint 
elongate. Cephalothorax of female variable in shape; four or 
five genital tubes. Parasites of wasps and bees. (Figs. 880, 882). 
(Xénos, palæarc., Am.; Pseudóxenos, Eupathócera, holarc.; 
Vespáxenos, indoaustr.; Halictóphilus, ind.; Belonogastéch- 
thrus, ethiop.; Hómilops, Am.)................ KENIDE 


9. Tarsi of male three-jointed; head of female lobed apically; only 


two genital tubes entering the brood canal. See 


HALICTOPHAGOIDEA) . et Tu .10 


Tarsi of male two-jointed; lead a diste Ww Sin iue Sese ven- 


iral, more or less obsolete; three genital tubes entering the 
brood canal. (Superfamily ELENCHOIDEA). (Elénchus, 
neotrop., ethiop., austr.; Dinelénchus, austr.; Liburnelén- 
chus, Elenchóides, Pentagrammaphila, near 
ELÉNCHIDJE 


10. Antenne of male four-jointed, the flagellum of the third and the 


fourth joint elongate, subequal. (Diozócera, palæarc.). 
DIOZOCERÁTIDÆ 


Antennæ of male seven-jointed, the third, fourth, fifth and sixth 


joints prolonged laterally and the seventh elongate. (Fig. 883). 
(Anthericómma, Agalliáphagus, nearc.; Pentozócera, neo- 
trop.; Halictóphagus, Delphacixenos, palæarc., Tetti- 
góxenos, ethiop.; Muirixenos, indomal.; Pentacladócera, 
austr) 6. 0c ss... cs. deers. ee HALIOTOPHAGIDJZE 
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pp. 343-345 (1920). 
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Comprising the Order Strepsiptera. Bull. U. 8. Nat. Mus., No. 66 (1909). 


Strepsiptera. Gen. Inseetorum, fasc. 121, 54 pp. (1911). 
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The Comparative Morphology of the Order Strepsiptera, together with 
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391-501 (1918). 

UnnurcH, W. Strepsiptera, In Tierwelt Mitteleuropas, 5, Lief. 1, pp. XIII 
1-26 (1930). 


ORDER HYMENÓPTERA 


Moderate-sized, small or minute, rarely very large; four membran- 
ous wings, the fore pair larger and more completely veined; venation 
rather complete but not complex, sometimes greatly reduced; head 
free, mandibulate, but the mouthparts usually adapted for lapping 
liquid food; antennæ variable, sometimes with very many or very few 
joints, in the higher forms usually with twelve or thirteen joints; eyes 
usually moderately large; ocelli nearly always present; prothorax 
not free; legs similar; tarsi nearly always five-jointed; abdomen usu- 
ally with six or seven visible segments, the first segment fused with 
the thorax and not forming a part of the apparent abdomen; no cerci; 
ovipositor usually sting-like, sometimes saw-like, occasionally greatly 
elongate. 

Metamorphosis complete; larvæ caterpillar-like in the more primi- 
tive families, legless in the higher forms; pupæ free, sometimes enclosed 
in a cocoon. Habits varied, phytophagous, predatory, or parasitic. 
Saw-flies, Wood-wasps, Ichneumon-flies, Ants, Wasps and Bees. 

There is no close agreement concerning the family divisions in: the 
Chalastogastra, especially in the higher forms and it is probable that 
the future will see changes in the grouping of the Diprionid:e and Ten- 
thredinidæ. Among the Terebrantia there is less difference of opinion. 
The Ichneumonidz and Braconidæ include many diverse types and 
are of greater rank than most of the other families, but attempts to 
divide them have not been satisfactory. The wasps and bees on the 
other hand have been separated into families on far less important 
characters. Among the more primitive wasps, some of the family divi- 
sions are undoubtedly artificial and must be regarded as tentative only. 


Adults 


1. Abdomen broadly sessile, attached over a large area (Fig. 887); 
trochanters two-jointed (Fig. 896); hind wing with three basal 
cells. Suborder CHALASTOGÁSTRA (SÉMPHYTA, SES- 
SILIVÉNTRES, PHYTÓPH AGA, BOMBÓPTERA) ....... 2 

Abdomen petiolate or subpetiolate, sharply constricted at the base, 
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never broadly sessile (Figs. 891, 916, 935); trochanters one- or 
two-jomted; hind wing with R than three basal cells. Sub- 
order CLISTOGÁSTRA (4 PÓCRITA, PHTIOUATA) ae 15 


. Fore wings with three radial cells, i.e. two radial crossveins pres- 


ent; antennæ many-jointed, but with the three basal joints 
strongly developed, the third very long. (Xyéla, holarc.; 
Odontóphyes, Macroxyéla, nearc.) (Fig. 892).. XYELIDE 
Fore wings with only one or two radial cells; third antennal joint 
oaiiy are lengra E 3 


- Costal cell divided by a distinct longitudinal vein (the subcosta); 


antenn slender, becoming very thin apically, many-jointed; 
radial cell with one erossvein. (Pamphílius (=Lýda), Neuró- 
toma, Bactróceros, holarc.). (LY DIDÆ).. „PAMPHILIIDÆ 


Costal cell not divided by a longitudinal vein. Se ð 
Anterior tibiæ with a single apical spur. (ay Gog ease). Syam 
family ol iC ORD RA ee ee 5 
Anterior tibiæ with two apical spurs. (Saw-flies). SR. 
TENTHREDINOIDEA).. 36 : NS 


. Fore wings with only one ded cuf cell amd one wasser. 


nervure; antennæ ten- or eleven-jointed, inserted much below 
the lower margin of the eyes, beneath a frontal ridge; vertex 
strongly tuberculate. (Orfssus (-Orássus), Eur., N. Am,, 
Austr.; Ophrynöpus, Austr, S. Am). (IDIOGASTRA, 
ORYSSOIDEA, ORÚSSIDÆ) ............... ORÝSSIDÆ 
Fore wings with two or three closed cubital cells; antennæ inserted 
above the lower margin of the eyes; two recurrent nervures; 
antennevan able Bio MSSSUSU0 enn 6 
Pronotum nearly truncate or weakly emarginate behind, its an- 
terior portion not forming a vertical surface; abdomen more 
or less compressed. (Fig. S88). (Céphus, holarc. (C. pygmæus, 
Wheat-stem Saw-fly); Janus, holarc.) .......... CEPHIDÆ 
Pronotum deeply incurved or emarginate behind, its anterior 
part forming a more or less vertical surface; abdomen eylindri- 

CAL ees BR 
Parapsidal furrows present; m wings hs a crossvein (Schi in the 
costal cell; no triangular plate at the apex of the abdomen; 
prothorax conical, the pronotum a narrow collar. (Xiph$dria, 
Wa des pls) ME oo Meo Lo M XIPHYDRIIDÆ 
Parapsidal furrows absent; fore wings without a crossvein in the 
costal cell; apex of the abdomen with a triangular or spear- 
shaped plate; prothorax subquadrate, the pronotum longer. 


8. 
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Horntails. (Trémex, cosmop.; Sirex, Urócerus, Xéris, hol- 
arc.). (Fig. 890). (UROCÉRIDAE) ............ SIRÍCIDÆ 
Posterior margin of the pronotum straight or nearly so; mesono- 
tum very short, never extending much behind the anterior mar- 
gins of the tegulæ. (Megalodóntes, palæarc.). 
MEGALODÓNTIDÆ 
Posterior margin of the pronotum strongly curved, mesonotum 
longer, extending well behind the anterior margin of the teg- 





10. 


Figs. 887-892. Hymenoptera 


. Cladius (Chittenden) Tenthredinidæ. 
. Cephus (Marlatt) Cephidæ. 
. Dolerus, wings: M, median cell; R1, R2, marginal or radial cells; C1, C2, 


cubital or submarginal cells; D1, D2, D3, first, second and third dis- 
coidal cells; SM, submedian cell; B1, B2, B3, basal cells. Tenthredinidæ. 


. Tremex, wings. Uroceridæ. 
. Chlorion, lateral view of thorax and abdomen (Fernald) Sphecidæ. 
. Xyela, fore wing. Lettering as in fig. 889; Co, costal cell; A, A, anal cells 


(MacGillivray) Nyelide. 


Antenne clavate; transverse median and basal veins interstitial; 
abdomen more or less swollen or globose. ..............-++ 10 
Antenne not clavate; filiform, serrate, or pectinate........... 11 
Radial cell divided by a crossvein (Fig. 889); abdomen angled 
laterally so that the tergites are sharply divided into a dorsal 
and ventral surface; abdomen of female strongly globose. 
(Címbex, Trichiosóma, holarc.) .......... . CIMBÍCIDJE 
Radial cell not divided; abdomen rounded laterally, not angled 
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or carinate; abdomen not greatly swollen. (Pérga, Xylo- 
perea US FF PERGIDE 
11. Antennee with only three joints, the third very long, sometimes 
split in the male. (Arge (= Hylótoma), widespr.; Labidarge, 
S. Am.; Schizócera, Eur., Am.). (H YLOTÓ MIDÆ). 
ÁRGIDÆ 
Antenne with four or more joints . ndr SUM , I2 
12. First discoidal cell petiolate above, t.e. he ast ar "s diets 
the basal vein; antennæ four-jointed, the third joint very long. 
(Blasticótoma, one European species). 
BLASTICOTÓMIDÆ 
First discotdal cell almost never petiolate above, the cubitus 
arising beyond the basal vein; antenne with at least six 
JOIS e dS eR ons Aa 6 Poe DEE DD 13 
13. Radial cell simple, without a crossvein. TREE 14 
Radial cell divided by a crossvein (Fig. 889); antennæ commonly 
filiform, rarely with some of the joints toothed or with pro- 
jections, with at least seven and usually with nine joints. Cos- 
mopolitan but searce in the tropics. (Monophadnöides (M. 
rübi, Raspberry sawfly); Eriocampdides (E. Kmacina; E. 
cerasi, Pear-slugs); Ametastégia (A. glabrata, Dock sawfly); 
Hoplocámpa (H. cooki, Cherry fruit sawfly); Tenthrédo, 
Tenthredélla, Dólerus, Macróphya, Selándria, Emphytus, 
Fenuisay holarc-) ea a TENTHREDINIDÆ 
14. Antennæ filiform, nine-jointed. (Pachynématus, Pteronídea 
(= Ptéronus), holarc., (P. ribés?, Currant sawfly), Pontània 
(Willow gall sawflies); Nématus (N. erichsónii, Larch sawfly); 
Diphádnus (D. appendiculàtus, Gooseberry sawfly). (NEM-- 
BUN). =. $7 Some TENTHREDÍNIDÆ 
Antennæ of a different conformation; usually many-jointed, fre- 
quently serrate or pectinate, rarely six-jointed. (Diprion, 
(=Lophyrus) (Pine sawflies)), holarc.; Perreyia, neotrop.; 
Pterygóphorus, Austr.; Acordulécera, Am.). (Including 
PERREYIDÆ, PTERYGOPHÓRIDÆ, LOBOCERÁTIDÆ). 
OPEV RIDE). m DIPRIÓNIDJE 
15. Last abdominal sternite Tk? ðtudimalk the ovipositor 
issuing some distance before the tip of the abdomen (Fig. 893) 
and provided with a pair of narrow sheaths which equal it in 
length. Trochanter divided into two distinct joints, except in 
some forms without stigma; fore wing either with or without a 


costal cell. (RERBBRANDIA nem 16 
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Last abdominal sternite not divided longitudinally, the ovipositor 
issuing from the tip of the abdomen as a sting (rarely absent) 
without a pair of exserted sheaths (Fig. 894). Trochanter con- 
sisting of a single joint (Fig. 897), or if rarely divided, the 
second part is very closely attached to and not distinctly sepa- 
rated from the femur (except Trigonalidæ); fore wing always 
(except Rhopalosomatidæ) with a costal cell. Ants, Wasps and 


Bes ACULEATA aa ls. að 
E ale ae a 17 
Wingless or with the wings greatly reduced in size............ 49 


894 


Figs. 893-897. Hymenoptera 





893. Ichneumon, apex of abdomen, with ovipositor. Iehneumonidz. 

894, Epeolus, apex of abdomen, with ovipositor. Melectide. 

895. Elasmus, basal segments of leg (Silvestri) Elasmidæ. 

896. Ichneumon, basal segments of leg; tr. two-jointed trochanter (Sharp) 
Ichneumonide. 

897. Hind leg of a bee (Riley). 


17. Fore wings with a stigma which is usually triangular or rarely very 
slender or linear (Fig. 900); costal vein well developed as far 
as the stigma; abdomen usually with the sternites membranous 
and with a median fold; antennæ usually with more than six- 
teen joints; wing venation ordinarily well developed. Ich- 
neumon-flies. (ICHNEUMONOIDEA) (TRÍSTEGA)...... 18 

Fore wings without a stigma, the marginal vein if present linear, 
not swollen to form a stigma; costal vein much thinner than the 
subcostal (Se + R) (Figs. 906, 907); abdomen with the ventral 
surface hard and chitinous, without a median fold; antennæ 
with never more than eighteen joints and rarely more than thir- 
teen; wings with very incomplete venation................ 30 

18. Costal and subcostal (Se + R) veins separated, enclosing a narrow 
costal cell; abdominal sternites chitinized (Figs. 904, 905). .19 

Costal and subcostal veins confluent, no costal cell (Fig. 900). .26 
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Mesonotum with a sharp median groove or linear furrow; notauli 
absent; abdomen elongate oval; body more or less cylindrical; 
ovipositor prominent, usually extremely long. (Megályra, 
Austr.; Dinápsis, S. Afr.). (Including DIN ÅPSIDÆ). 


MEGALYRIDÆ 
Mesonotum without median groove; or if with a median ue essed 
area, also with notauli . o cere uod . 20 


Abdomen inserted on the Toss ix above ile sd coxæ, com- 
monly on a nipple-shaped protuberance; antennæ with 13 or 14 


JO LS MEE ee ala 21 
Abdomen inserted normally, low down, at the apex of the thorax, 
and quite close to the hind coxæ . m uae m 


Fore wing with two recurrent nervures; du more or less. com- 
pletely closed cubital cells, the second one sometimes partly 
open, due to a partial loss of the apical intereubitus. (Fig. 904). 
(Aülacus, Pristaülacus, cosmop.; Pammegíschia, N. Am.). 


AULÁCIDÆ 
Fore wing with one or no recurrent nervure; only one distinctly 
Glosedlenhitalkcellkornone E EEERETERTII TL 1 7 RER 22 


. Prothorax long, forming an elongate neck; abdomen long, gradu- 


ally clavate; radial cell of fore wing long, pointed. (Fig. 905). 
(Gasterüption, cosmop.; Pseudofénus, Hemifænus, Austr.) 
GASTERUPTIONIDE 

Prothorax short; body of abdomen short, orbicular, borne on a 
narrow cylindrical pedicel; radial cell short and broad, or 
absent. (Evània, cosmop.; Brachygáster, Eur., Hyptia, Am.). 


EVANIIDJE 

‘ixworon three closed cubitalicells maa rae ` Ü ` ` 24 

Only one closed cubital cell, or none. ............-.-.-. 05055 25 

Antenne with 18 joints or more; head large, quadrate. (See coup- 

let 83) . <r a TRIGONÁLIDÆ 
Antennæ wu 12 or 13 joints. cs sonet '89). 

RHOPALOSOMÁTIDJE 

Antennæ setaceous, multiarticulate, with 30 joints or more; ab- 


domen long and slender; ovipositor long; hind femora swollen 
and toothed before the apex; head tuberculate above. (Sté- 
phanus, cosmop.; Hemistéphanus, S. A., Austr.; Diasté- 
phanus AS Mite AIK) EE STEPHÁNIDÆ 
Antennæ 14-jointed; abdomen long and slender; ovipositor very 
short; hind femora without teeth; head not tuberculate above. 
(If the body of the abdomen is compressed, rounded (9) or 


28. 
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broadly ovate (2), borne on a slender cylindrical petiole, 
compare Roproniidæ, couplet 73.) (Monómachus, S. Am., 
Austr.; Tetracónus, S. Am.) .......... MONOMACHIDJE 


. Mandibles widely separated, not meeting when closed, the tips 


concave, the teeth eurving outward instead of inward. (Dac- 
nüsa, Phænocárpa, Aphæreta, Alysia, cosmop.; Lysió- 
gnatha, N. Am.). (Including LYSIOGN ATII IDE). 


ALYSIIDÆ 
Mandibles attached normally, their tips opposed and meeting 
LOS a e A na Er 27 


. Ventral abdominal segments soft and membranous, with a median 


OR Re MMC e us UH RT SIUE 28 
Ventral abdominal segments hard, heavily chitinized; scutellum 
armed with a sharp spiniform process. (Agriótypus, holarc.). 
AGRIOTÝPIDÆ 

Fore wing with two recurrent nervures (except Ophionellus and 
Hymenopharsalia); first cubital and first diseoidal cells not 
separated; all the abdominal segments freely movable, except 
in very rare cases. (Figs. 893, 896, 898, 902). A very large 
cosmopolitan family. (Including OPHIONÉLLIDÆ, MYER- 
SLID). This family is commonly divided into a number of 
subfamilies, but as the current classification involves many 
exceptions and appears to be highly artificial, à key to these 
would serve no useful purpose, and be of little practical value. 
ICHNEUMÓNIDÆ 

Fore wing with only one, or without any recurrent nervure (Fig. 
900); usually with the second and third abdominal segments 
immovably united above ....... „29 


. Abdomen extremely slender, three Tics as 3 leng á as 5 the handl and 


thorax together, the segments freely movable; tip of propodeum 
prolonged beyond the hind cox. (Hymenopharsàlia, Ophi- 
onéllus, Am.). (See couplet 28). A few ICHNEUMONIDE 
Abdomen shorter; propodeum not thus prolonged; venation 
sometimes considerably reduced. A large cosmopolitan family. 
(Including APHIÐIIÐÆ, CAPITONIID Æ, PACHYLOM- 
MÁTIDÆ, NEORHACODIDA) . . BRACÓNIDÆ 


Clypeus semicircularly emarginate below and V with the 
mandibles a more or less circular opening or cavity. .... .b 
Clypeus not emarginate below, or at most with a broad, shallow 
emargination, not forming with the mandibles such an open- 
HUE anga nit b EE CO donet IEEE i 
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Abdomen sessile, sometimes with the base considerably narrowed, 
but the first segment not forming a distinct petiole........... c 
Abdomen petiolate, the first segment greatly lengthened, at least 
three times as long as broad at apex, and often very long and 
slender with the remainder of the abdomen suddenly much 
wider; antennæ usually very slender. (Spàthius, widespr.; 
Stephaníscus, Ogmophásmus, ethiop.; Psenóbolus, neo- 
trop.; Cantharóctonus, nearc.). (Including STEPHAN- 
ISCIN Æ) SPATHIINÆ 





Figs. 898-901. Hymenoptera 


Cryptus, R, R, recurrent nervures. Ichneumonide. 
Microbracon (Hunter and Hinds) Braconidæ. 
Rhogas, wings, R, recurrent nervure. Braconidæ. 
Lysiphlebus. Braconidæ. 


Head behind with the occiput, temples and cheeks rounded, 
“ithon marzinalline moere. c Hó ó FFF E ú hAsð d 
Head behind with a distinct carinate, raised marginal line which is 
always distinct on the sides although sometimes more or less 
obsolete either above or below... € 
Nervulus (transverse median nervure) originating just basal to 
the basal vein or at the same point, rarely slightly further 
toward the apex of the wing; usually large species, often with 
colored wings. (Fig. 899). (Vípio, Microbràcon (including 
Habrobràcon), Iphiaulax, Glyptomórpha, cosmop.; Chel- 
onogástra, ethiop., indomal.; Platybràcon, indomal.; Gas- 
trothéca, ethiop.). (Including A PII RASTOB RACONIN Æ) 
(BHMCON IT NÆ, AUCH) nasa VIPIN AE 
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Nervulus originating well beyond the lower end of the basal vein. 
(Exothëcus, widespr.; Spinària, ethiop., indomal.; Meso- 
Dracon, edip) e ee cere. EXOTHECINÆ 


. Fore wings with three submarginal cells, all completely formed; 


very rarely without wings. DAT 
Fore wings with only two selon cells, the first sometimes 
incompletely formed; females occasionally wingless.........h 


. Head cubical, large, and bulging behind the eyes, rarely slightly 


transverse. (Dorfctes, Dendrosóter, Odontobràcon, wide- 
SON wane deans areeana E Om eee meee DORYCTINÆ 

Head clearly transverse, usually much wider than long; not wid- 
ened or bulging behind the eyes. T. 

Subdiscoidal vein arising at the upper corner of the second dis- 
coidal cell, forming a continuous line with the upper edge of 
this cell. (Hormius, Hormiópterus, widespr.; Chrémylus, 
Bls l. EE HORMIINÆ 

Subdiscoidal vein originating from the outer side of the second dis- 
coidal cell which is angulate at the point of origin, this vein 
lying below the level of the upper side of the cell. (Fig. 900). 
(Rhögas, cosmop.; Rhýssalus, Clinocéntrus; Gyroneüron, 
enap, Mdomal) Ger RHOGADĪNÆ 


. Head, when seen from above, large, cubical; abdominal tergites 


almost always very clearly separated; female always winged; 
hind wing of male often with a stigma-like thickening on une 
costal margin. (Hecábolus, Ecphylus, holare.; Heterospilus, 
wudespr 00 sr e c. SN. HECABOLINE 
Head, when seen from above, strongly transverse, much wider 
than long; sutures of abdomen obsolete above except at the base; 
female commonly wingless; hind wing of inale without false 
stigma. (Pambolus, WHUESNE)) su PAMBOLIN/E 


. Abdomen with the tergites separated by distinct sutures, all the 


tergites beyond the third freely movable; if rarely all are fused, 
the abdomen is strongly clavate. 

Abdomen with the tergites fused to form a rigid dorsal shell o or 
carapace which is either entirely without sutures or with these 
indicated only as fine grooves. : m. 

Abdomen sessile or subsessile; if the first segment is s rarely elongate 
its lateral margins are straight; venation of wings not reduced. k 

Abdomen petiolate, wing venation often much reduced in the 
SiallesjSpecic ce m s ss tv x 


. Marginal cell either very narrow, or incompletely formed with the 


radial vein weak or wanting apically; second submarginal cell 
usually small or imperfectly formed...... all 
Marginal cell never much narrowed, second ‘submarginal cell large 
and Tl laa l tie Seema eta keer ea p 
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l. Marginal cell very narrow, the radial vein almost always distinct 


tonen Re. Arsa m 
Marginal cell not narrow, more or less incompletely formed 
AP Carll yE a c T ARE n 


m. Palpi very short; tarsi long, slender, with minute or very indis- 
tinct claws. Minute species parasitic on ants. Neoneürus, 
Elasmosóma, holarc.) .................. NEONEURINJE 

Palpi long, well developed; tarsi not unusually lengthened, with 
large, often toothed or pectinate claws. (Bràcon (E Crémnops), 
Disöphrys, Ágathis, Mícrodus, Órgilus, cosmop.; Braunsia. 
ethiop., indomal.; Eárinus, widespr.). (4GATHIDINA, 


ACATIIN E) M UR. — ME RR BRACONINE 
n. Second submarginal cell minute or incompletely formed; marginal 
cell wantin crexce pute wiTeInc] 0156 CE EE TEE TETTE o 


Second submarginal cell large, although more or less weakly de- 
fined apically apical part of marginal cell weakly defined, but 
the cell is clearly marked by a strongly curved and very deli- 

cately chitinized vein. (Cardiochiles, widespr.; Toxoneüron, 

Am.; Laminitársus, malay.) ........ CARDIOCHILINE 

o. Radial vein consisting of two nearly equal sections with the stub 
of a third. (Neorhacódes, palæarc.). This group is by some 
placed in the Ichneumonide ............NEORHACODINÆ 

Radial vem composed of only a single basal section. (Microgás- 
ter, Apantéles, Microplitis, cosmop.; Mirax, widespr.; Oli- 


goneürus, neotrop.) ................ MICROGASTRINJE 
p. Fore wings with three submarginal cells..................... q 
Fore wings with only two submarginal cells.................. u 


q. Legs long and slender, the spurs of the hind tibiæ often very long; 
body usually slender with the abdomen elongate; head strongly 
transverse. (Macrocéntrus, cosmop.; Zéle, palæarc., Am.; 
Aulacocéntrum, Austrozéle, Australas.; Amicrocéntrum, 
ethiop.; Neozéle, neotrop.).......... MACROCENTRIN/E 

Legs not long and slender, femora stout; abdomen usually stout 
and short, rarely elongate; tibial spurs not elongate; head large 


and thick in all forms with elongate abdomen. .............. r 
r. Abdomen inserted low down on the propodeum, between the hind 
coxa; usually small or minute specles...........ssssssasaa i s 


Abdomen inserted distinctly above the hind coxæ; abdomen often 
elongate; bead large, cubical, often with the vertex deeply im- 
pressed; rather large or moderate-sized species. (Hélcon, Gym- 
nóscelus, Aspicólpus, widespr.; Eumacrocéntrus, nearc.; 
Austrohélcon, Schauinslándia, Austr.; Cenocölius, wide- 
spr.). (Including CENOCGLIIN ÆJ ........ HELCONINJE 


s. Marginal cell very short, its upper margin no longer than the 


V. 


Ww. 
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stigma. (Ichneütes, holarc.; Próterops, widespr.; Ichneut- 
idea, Proteropóides, nearc.) ........... ICHNEUTINJE 
Marginal cell long, much longer than the stigma..............t 
Head above not margined; anal cell of fore wing without trace of 
a crossvein; clypeus often shallowly emarginate, leaving an 
elliptical opening between the mandibles when closed; second 
submarginal cell often much shorter above than below. (Opius, 
cosmop.; Biósteres, Diachásma, Eurytenes, widespr.; Rhin- 
CHAE, GUD) 3... F OPIINÆ 
Head margined above; anal cell of fore wing often with an incom- 
plete crossvein; elypeus not emarginate, fitting close to the 
mandibles when closed; second submarginal cell rarely notice- 
ably shortened above. (Diospilus, widespr.; Dyscolétes, 
holare.; Eudiospilus, Neodiospilus, ethiop.). DIOSPILINÆ 


. Second discoidal cell not completely closed below at apex, the 


posterior part of its outer side without the usual vein. (Bra- 
chistes (=Calýptus), Eubádizon, widespr.). (CALY PTI NAE). 
BRACHISTIN E 

Second discoidal cell completely closed below at apex by a vein. . v 
Last section of radial vein curved, marginal cell very short, not 
nearly extending to the wing tip. (Leiophron, Centístes, hol- 
arc.; Centistina, ethiop.) .............. LEIOPHRONINZE 
Last section of radial vein straight, the marginal cell long, extend- 
ing almost to the tip of the wing. (Blàcus, widespr.; Pygó- 
Stolus 10 ne) .occcesnonnsoncoseecacageness BEA CIN A 
Fore wings with three cubital cells. (Chelònus, Chelonélla, 
Phanerótoma, Ascogáster, cosmop.; Sphæropyx, palæarc.; 


Minánga, Pachycheldnus, ethiop.) ........ CHELONINÆ 
Fore wings with two closed cubital cells. (Triáspis (= Stgálphus), 
ona (SICAL RINE) TT VV VTV TRIASPIDINÆ 


Hind wings with two closed basal cells, the second sometimes 
incomplete. ...... 


Hind wings with only one, or without any closed basal cell... .aa 
Fore wings with three submarginal cells, the second one always 
completely closed, their venation not reduced.............. Z 


Fore wings with only two submarginal cells; venation usually 
much reduced, the radial cell usually short. (Eùphorus, hol- 
arc.; Perilitus, Dinocámpus, widespr.; Eustalócerus, Cos- 
mophonusmholsros NP EUPHORINA 


. Second submarginal cell about as long as high; antennæ long and 


slender, filiform; abdominal tergites separated by sutures. 
(Meteðrus, cosmop.) 2.222020214240 METEORINÆ 
Second submarginal cell much longer than high; antennæ 18- 
jointed, the joints toward the apex bead-like; second tergite 
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covering the whole abdomen beyond the petiole. (Helori- 
mórpha, widespr.) T t HELORIMORPHINA 
aa. Abdomen inserted low down on the propodeum, between the hind 
coxæ; fore wings with one, two, or rarely three submarginal cells, 
the cubitus if present, not arising from the marginal cell. (Vig. 
901). (Aphídius (—Íncubus), Pràon, Ephedrus, Trióxys, 
widespr.; Lysiphlebus, holare.). (INCUBIN Æ). APHIDIINE 
Abdomen inserted high up on the propodeum, above the level of 
the hind coxæ; fore wings with two submarginal cells, the 
cubitus arising from the narrow, triangular marginal cell. 
(Paxylómma e Pachylómma) ...... PAXYLOMMATINE 





Figs. 902-907. Hymenoptera 


902. Ophion, wings. Ichneumonidae. 

903. Trichogramma, wings (Girault) Trichogrammatide. 

904. Aulacus, wings. Aulacidæ. 

905. Gasteruption, wings. Gasteruptionide. 

906. Chalcid fly, fore wing, diagrammatic. Sm, submarginal vein; M, mar- 
ginal vein; Pm, postmarginal vein; St, stigmal vein. 

907. Gall wasp, fore wing, diagrammatic (Kieffer). 


30. Sides of the pronotum extending back to the tegule; antenne not 
elbowed; marginal cell present, more or less complete. (Fig. 

G07). Gall'Wasps. (CENZPOIDEH) e E 31 
Pronotum not extending back to the tegule (Fig. 910); antennæ 
more or less distinctly elbowed, often enlarged apically, the 

basal joint usually much elongated. (Fig. 906). Chalcis-flies. 
(CHALCIDOIDEA). 2. c. eee E 33 

31. Dorsal abdominal plates meeting along the venter and completely 
. enclosing all the ventral plates, except sometimes a part of the 
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hypopygium. Parasitic species, cosmopolitan. (Eucóila, Alló- 
trla coo oe eos. FIGÍTIDÆ 
Dorsal clio plates neveli sodi well down on the sides 
of the abdomen, but not meeting along the venter; all, or nearly 
alloisheventralbplatesis ble 32 
32. Basal joint of the hind tarsi twice as long as the others united, 
second joint with a long process externally which reaches to 
the tip of the fourth joint; abdomen greatly compressed, curved 
like a pruning knife, much longer than the remainder of the 
body. Parasitic species. (Ibàlia, Eur., N. Am.). IBALIIDJE 
Basal joint of hind tarsi much shorter; second joint simple, with- 
out process. Mostly gall-making species, almost entirely holarc. 
(Aulacídea, Pr Rhodites, Disholcáspis, Amphi- 
bolips). . : ess. OYNÍPIDIE 
33. Hind wings exceedingly 1 narrow, liner the base forming a long 
stalk; ovipositor issuing barely before the tip of the abdomen; 
antennæ with the scape not greatly clongated, usually swollen 
and compressed and without ring joint; very minute specics 
with long wing fringe; widespread in distribution. (Polynéma, 
Gonatócerus, Aláptus, Ánaphes) ........ MYMÁRIDÆ 
Hind wings never very narrow, not linear nor with a long stalk 
at the base; ovipositor issuing decidedly before the tip of the 
abdomen; antennæ elbowed (Figs. 909, 912, 913) with long 
scape and usually with from one to three minute ring joints; 
wing fringe almost always much shorter..................34 
34. Tarsi five-jointed (rarely four-jointed or less in certain wingless 
males); axillæ with their anterior margins forming a more or 
less straight line, their sides not extended in front of the tegulæ 
(Fig. 908); spur of front tibia strong, curved. ............. 35 
Tarsi three- or four-jointed (five-jointed or heteromerous only in 
the females of one or two genera); axillæ extended strongly and 
obliquely forward at the sides, well in advance of the tegulæ 
(Fig. 910); spur of front tibia usually weak............... 47 
35. Head of female long, oblong, with a deep longitudinal groove 
above; front and hind legs very stout, the middle ones very 
much more slender; males almost always wingless, with stout, 
short, three- to nine-jointed antennæ. (Fig. 917). Tropico- 
politan. Fig-insects. (Blastóphaga (B. psênes = grossòrum, Fig 
caprifier), tropicopolitan; Ágaon, Ceratosòlen, Old World: 
Tétrapus, neotrop.; Pleistodóntes, Austr.). . AGAONTIDE 
Oarditierenticoniorio atone eee er ater eee 36 
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36. Mesopleura rarely large, with an oblique femoral groove or im- 

pression; spur of middle tibia normal, not enlarged......... 37 

Mesopleura large, entire; flat, without femoral groove in the 

female and usually in the male; spur of middle tibia usually 

very large and stout, often fringed with minute spines internally. 

An extremely varied, abundant, cosmopolitan group. (Eupél- 

mus, Anástatus, Metapélma, Encyrtus, Ageniaspis, 

Copidosöma, Signíphora). (Including EUPÉLMIDÆ, SIG- 
NIPHÓRIDÆ, and TAN AOSTIGM ÁTIDÆ). 

ENCÝRTIDÆ 





Figs. 908-913. Hymenoptera 


908. Pteromalus, thorax from above. P,pronotum; M,mesonotum; T, tegula; 
A, axilla; S, seutellum. Pteromalidæ. 

909. Chaleid fly, diagram of antenna. P, pedicel; R, ring-joints; F, funicle; 
C, club; S. scape. 

910. Eulophus, thorax seen from side. Lettering asin Fig 90S. Eulophide. 

911. Coccophagus (Howard) Eulophide. 

912. Dibrachys, antenna of female. Pteromalidæ. 

913. Dibrachys, antenna of male. Pteromalidæ. 


deo S 

Hind tibiæ with a single apical spur; ovipositor rarely long; man- 

dibles with three or four teeth at apex; small black, bronzed, 

or metallie species. (Figs. 908, 912, 913). A large cosmopolitan 

family. (Pterómalus, Díbrachys, Nasónia, Diglochis, 
Pachynetron, Spalangia). (Including SPALANGIIDÆ). 

PTEROMÁLIDÆ 

38. Mandibles sickle-shaped, usually with one or two teeth within; 

thorax greatly elevated; scutellum usually much enlarged and 

produce behind; abdomen compressed, usually on a long, 


39. 


40. 


41. 


43. 
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slender pedicel, the second segment very large. (Fig. 920). 
Cosmopolitan, but almost entirely tropical. (Kápala, Ora- 
séma, Schizaspídia, Thoracántha, Stílbula). 
EUCHARÍDIDJE 
Mandibles strong and stout, generally with three or four teeth at 
apex; thorax not or very M elevated; axillæ separated 
from the mesonotum ....... TM . 39 
Hind coxæ very a pd five or six S Tona ger Tan dhe Bo 
ones . ocn E : D . 40 
Hind coxæ never very lar ge, nor conspicuously leraar E the 
front ones . Ses Or .44 
Hind coxæ more or less triangular i in cross-section, shar ply Fi 
above; hind femora usually simple, rarely swollen and with a 
tooth beneath; if denticulate beneath, the m is long. .41 
Hind coxe cylindrical, long. ........ eoe. 42 
Notauli present, ovipositor Gut) moms very Tóna domes 
not coarsely pitted or punctured. Cosmopolitan. (Callimóme 
(=Tórymus), Diámorus, Monodontomérus, Podágrion, 
Megastigmus (Seed chalcids), Idárnes). (TORY MID.LE). 
CALLIMÓMIDÆ 
Notauli absent or obsolete; ovipositor hidden; abdomen of female 
conical, elongate, usually with rows of deep pits or large punc- 
tures. Mainly Eur. and N. Am. (Ormyrus, Tribus). 
ORMÝRIDÆ 


2. Hind femora greatly swollen, and toothed or denticulate beneath, 


their tibiæ curved and oblique at apex; A not elongate 
Or METRO coon cava as A .43 
Hind femora nor sw salen siepe: ol ie Tes" very v leng and samdar 
abdomen extremely long and slender; prothorax much elon- 
gated, forming a narrow neck; ovipositor very long. S. Am. and 
Austr. (Leptofænus (= Pelecinélla)). (PELECINËLLIDÆ). 
LEPTOFGNIDÆ 

Fore wings folded longitudinally in repose; ovipositor long, curv- 
ing upwards and forward. over the dorsum of the abdomen. 
(Leucóspis, cosmop.; Polistomórpha, S. Am.; Epexo- 
chlænöides, Ind.-Austr.)............... LEUCOSPÍDIDÆ 
Fore wings not folded; ovipositor only very rarely long, and then 
not thus upeurved; tip of abdomen sometimes drawn out as a 
slender stiff process. (Fig. 914). Cosmopolitan, more abundant 
in the tropics. (Chálcis, Phasgonóphora, Spilochálcis, 
Smicra, Haltichélla, Dirrhinus) ........ CHALCÍDIDJE 
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44. Pronotum wide, quadrate, not or scarcely narrower than the 
mesonotum; mesonotum usually very coarsely sculptured. . .45 
Pronotum narrower, usually much narrowed in front or Viso 
linear, rarely as wide as the mesonotum; mesonotum usually 
fimelysculpiured eer 46 
45. Abdomen rounded or ovate, more or less compressed, second 
tergite never very large; the hypopygium usually produced 
in the female; black or yellowish species. Cosmopolitan. (Har- 
molita (=IJsoséma) (Joint-worms), Eurytoma, Decátoma, 
Axima, Bruchéphagus, Rileyia). (Figs. 916, 921). 
EURYTÓMIDJE 
Abdomen small, subtriangular, the second, or fused second and 
third tergite covering most of its surface; thorax very large; 
short, metallic or submetallic species. (Fig. 919). (Perilámpus, 
cosmop.; Trichilogáster, Austr; Chrysolàmpus, N. Am., 
bur M I CMM RUNE ER PERILÁMPIDÆ 
46. Mesepisternum not large and triangular; none of the femora 
noticeably swollen; small bronzed or green species. (Semio- 
téllus, Lamprótatus, Miscogáster, cosmop.; Lölaps, Am.). 
(Including TRIDÝMIDÆ) .......... MISCOGÁSTRIDÆ 
Mesepisternum large and triangular; either the front or hind 
femora more or less swollen, and sometimes serrate; usually of 
metallic color. (Fig. 915). (Chalcodéctus, Am.; Episténia, 
cosmop.; Cleónymus, Cheirópachys, Eur., N. Am.; Ptind- 


TR MN ore ee CLEONÝMIDÆ 
47. Hind coxæ normal, not enlarged; mesopleura with a groove or 
impression ...... : . 48 


Hind coxæ madh en EI eisi Ge 895), "usb femora 
compressed; marginal vein greatly elongated; very small, usu- 
ally black species. (Elásmus, cosmop.; Euryischia, Austr.). 

ELÁSMIDÆ 

48. Tarsi four-jointed (five-jointed or heteromerous in the females of 
one or two genera); wing hairs not placed in rows or lines; wings 
usually narrow. A very extensive but poorly known cosmopoli- 

tan familv. (Figs. 910, 911, 918). (Tetrástichus, Aphelinus, 
Melittóbia, Ablérus, Ootetrástichus, Eupléctrus, Eülo- 
phus) (Including TETRASTÍCHIDJE, APIELINIDE, 
ELACHËRTIDÆ and ENTEDÓNTIDÆ) ... EULÓPHIDJE 

Tarsi three-jointed; wings broad, with the vina hairs usually 
arranged in bands or lines; marginal and stigmal veins united 
to form a strongly recurved stem (Fig. 903). (Trichográmma 
(= Pentárthron, Oóphthora)). ..... TRICHOGRAMMÁTIDJE 


49. 





914. 
915. 
916. 
917: 
918. 
919. 
920. 
921. 


50. 


51. 
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Antenne distinctly elbowed, the scape long and the flagellum 

generally swollen toward the tip (Figs. 909, 912, 913)....... 50 
Antennæ not elbowed, usually filiform or tapering toward the 
tip 59 





Figs. 914-921. Hymenoptera 


Xanthomelanus (Ashmead) Chalcidide. 

Trigonoderus (Ashmead) Cleonymidæ. 

Bruchophagus (Urbahns) Eurytomide. 

Sycophaga, underside of head and thorax (Grandi) Agaontidæ. 
Paracrias (Ashmead) Eulophidae. 

Perilampus (Ashmead) Perilampide. 

Kapala (Ashmead) Eucharididæ. 

Bephratoides (Brues) Eurytomide. 


Head with a deep triangular impression anteriorly............ all 

Head normal, without such impression. e ea a 52 

Abdomen short, of normal form, not pointed or enlarged apically. 

(Wingless males of Idarnini). (See couplet 41). 

Some CALLIM ÓMIDJE 

Abdomen broadly sessile, much drawn out into a point apically, 
or broadened at tip. (Wingless males). (See couplet 35). 

AGAÓNTIDÆ 
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53. 


54. 


55. 


60. 


61. 
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. Pronotum as long as the mesonotum and scutellum together; 


abdomen with only four visible segments. (A single species, 


Aliónus S Air) ee Noc epo oL ALIÉNIDJE 
ORdierenticonlorma tro oe cocesoccoscucoccosocsccoccccsaon GB 
Tarsi five-jointed . a -— $t OF 
Tarsi four-jointed Ce CUM 48).. E diss EULÓPHIDÆ 
Mesopleura R entire, without a m groove. (See couplet 

308 aed ee ee ENCÝRTIDÆ 
Mesa E an T lene femas groove or impression. .... 55 
Hind coxæ large, more or less triangular in cross-section, ridged 

above. (See couplet 41) . „A few CALLIMÓMIDÆ 
Hind coxæ small, not ridged dive e. ies ee „56 


. Femora of normal size, not E sw wollen c on n the R m or lind 


legs; mesopleura small. BE: mu söl 
Femora of either the fr bur or o hid lem. gr nl sw seis, mesopleura 
large, triangular. (See couplet 46) .. A few CLEONÝMIDÆ 


. Hind tibiæ with a single apical spur. ce couplet 37). 


A few PTEROMÁLIDJE 
Hind tibiæ with two apical spurs ....... cce RCM DS, 


. Pronotum wide, quadrate. (See aki E 


A few EURYTÓMIDÆ 
Pronotum narrow, usually narrowed in front or transversely linear. 
(See couplet 46) ................A few MISCOGÁSTRIDÆ 


. Abdominal petiole cylindrical, rarely very short; abdomen much 


compressed; antennæ frequently swollen apically or clavate. . 60 
Abdominal petiole, if well developed, arcuate, or curved toward 
the tip, rarely compressed; antennæ never enlarged apically.61 
Tergites meeting along the venter and completely enclosing the 


sternites. (Sce couplet 32) ............. Some CYNÍPIDÆ 
Tergites not meeting along the venter; all, or nearly all the ster- 
nites visible. (See couplet 31) .......... A few FIGITIDA 


Second and third tergites immovably united; antennæ with more 
than twenty-four joints. (See couplet 29). A few BRACÓNIDÆ 
Second and third tergites freely movable like the other segments; 
very rarely indistinctly separated................. 82 
Abdominal petiole rather suddenly broadened 5 Ba lo nw sami 
near the tip, its is placed well beyond the middle. (See 
couplet 28) . eese. A few ICHNEUMONIDE 
Abdominal es very ME or not of this conformation; very 
small black species. (Some apterous Aphidiinæ). (See couplet 
29) TIT eee Aen BRAG ONIDÆ 
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63. Pronotum extending entirely or almost back to the tegulæ, its 
hind angles usually not lobed, or the ere absent; trochanters 
occasionally two-jointed . AM eU .. 64 

Pronotum shortened ede Ski in OL as a m more 
or less collar-shaped (Figs. 891, 925), not extending back on the 
sides to the tegulæ, although each posterior angle is produced 
to form a lobe; trochanters always one-Jointed............116 

64. First segment of abdomen forming a scale or node (Figs. 922, 923, 

924, 926) or the first and second nodiform, and clearly sepa- 

rated both above and below from the gaster, or remainder of 
the abdomen I II III s 65 
First segment of abdomen not scale-like; if nodiform and separated 
from the gaster by a constriction, the second segment forms apart 
of the gasterand is not separated from it both above and below. 66 
Hypopygium of male with an upturned spine; female wingless, but 
not dimorphic, without sterile worker caste; female with suture 
between mesonotum and pronotum, but without suture or im- 
pression between mesonotum and metanotum or propodeum. 
Insects not living in colonies. (Apterógyna, Afr., As.). 
APTEROGÝNIDÆ 
Hypopygium of male without an upturned spine; female di- 
morphic, the sterile form (worker) wingless, with the thoracic 
sutures lost or much reduced; the fertile form with the thoracic 
sutures all present. Insects living in colonies. Ants. (FORMI- 


COIDEA, HETERÓGYNA) . ....... FORMICIDÆ! 


a. elocuiBonceESlCShdpcuM RE EE ris b 
Cloacal orifice round, terminal, surrounded bx a fringe of hairs; 
sting not functional; abdominal pedicel consisting of a single 
segment; no constrietion between the second and third ab- 
dominal segments; male genitalia not retractile. (Fig. 923). 
(Prenólepis, cosmop.; Làsius, Formica, holarc.; Polyrha- 
chis, Old World tropics; Camponótus (W ood-ants), cosmop.). 
FORMICINJE 
b. Sting vestigial (except Aneurctus); abdominal pedicel consisting 
of a single segment; no constriction between the second and 
third abdominal segments; species producing a secretion of 
aromatic rancid odor. (Dolichodérus, cosmop.; Dorymyrmex, 
Iridomyrmex (I. húmilis, Argentine ant), widespread). 
DOLICHODERINÆ 


1 The ants form a very extensive, widespread, and dominant family divisible into a number of 
well-marked subfamilies, several of which are undoubtedly of equal rank with many of the 
families recognized in other groups. A table for their separation is given below, adapted from a 
recent key by Wheeler. 


o 
Or 
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66. 


67. 
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Sting developed, sometimes very small, but capable of being ex- 
serted. Petiole of abdomen (pedicel) either consisting of two 
joints, or with the first segment forming a node and the second 
and third separated by a strong (very rarely weaker) con- 
strichon s TUTTO Y DL SE c 

Pedicel of two segments, the petiole and postpetiole (Fig. 922); 
frontal carinæ usually separated from each other; copulatory 
organs of male almost always exserted..................... d 

Pedicel consisting of a single segment, more rarely of two, but in 
this case the frontal carinæ are very close to each other and do 
not cover the insertions of the antennæ (Dorylinz) or the man- 
dibles are linear and denticulate (Myrmecia)............... e 

Antennæ 12-jointed in worker, female and male; clypeus not 
prolonged back between the frontal carinæ, its posterior margin 
rounded; fore wings almost always with two closed cubital cells; 
one of the tibial spurs on the middle and hind legs pectinate; 
ocelli almost always present in the worker. (Pseudomyrma, 
neotrop.; Pachysima, Viticicola, Afr.). E 

PSEUDOMYRMINJE 

Clypeus almost always prolonged between the frontal carinæ; 
if not, the spurs of the middle and hind tibiæ are simple or 
absent, or the antennæ are 11-jointed in the worker and female, 
12-jointed in the male, and the fore wings have one closed cubi- 
tal cell. (Pogonomyrmex (Agricultural ants), Am.; Myrmica, 
holare., Indo-Mal.; Pheidóle, Monomórium, tropicopolitan; 
Solenópsis (S. gemzndta, Fire ant), cosmop.; Átta (Leaf- 
gutter ants), EÐUR aoscacncucccenascune MYRMICINÆ 

Frontal carinæ very close to each other; almost vertical, not at all 
covering the antennal insertions; abdominal pedicel of one or 
two segments; genitalia of male almost always completely re- 
tractile. Legionary and Driver ants (Fig. 927). (Dórylus, 
Æníctus, Old World tropics; Eciton, neotrop.) DORYLINÆ 

Frontal carinz separated or close together, in the latter case being 
dilated anteriorly to form an oblique or horizontal lamina, 
which covers in part the insertion of the antennæ; abdominal 
pedicel almost always of a single segment. Genitalia of male 
incompletely retractile. (Fig. 924). (Pachycóndyla, neotrop.; 
Myrmécia (Bull-dog ants), Austr.; Stigmatómma, widespr.; 
Ponéra, cosmop.; Cerápachys; Odontómachus, tropico- 
politan). (Including CERAPACH YINZE) .... PONERINZE 

Wil S a UE eee EUNTES 67 

Wingless, or with the wings much reduced in slze............. 98 

Hind wings without distinet venation and with no closed cells; 
usually small or minute insects. (See couplet 134)......... 68 
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Hind wings with a distinct venation and with at least one closed 


CO n e AE ORNE 83 


68. Antenne inserted far above the clypeus on a frontal shelf or 


strong prominence; small or minute, never large species. ....69 





Figs.922-927. Hymenoptera 


. Myrmica, profile view of thorax and base of abdomen; 1, 2, basal nodes 


of abdomen (first and second segments); 3, third abdominal segment, 
Formicidæ. 


. Camponotus, lateral outline of body (Wheeler) Formicide. 
. Ponera, female. 1, node or basal segment of abdomen (Wheeler) For- 


micidæ. 


. Chlorion, thorax from above. P, pronotum; M, mesonotum; S, seutel- 


lum; T, tegula (Fernald) Sphecidæ. 
Phryacaces, male (Wheeler) Formicidæ. 


. Eciton, female (Emery) Formicidæ. 


x 


Antennæ not inserted on a frontal shelf or strong prominence, 
arising just above the clypeus or near the middle of the face. .70 


69. Wing venation very incomplete; radial cell if indicated very 


small, cubital vein (Ry+R;+M,) entirely wanting; antennæ 
11- to 14-jointed, usually strongly clavate in the female. (Fig. 
932). (Paramésius, Spilómicrus, Gálesus, Phænöpria, 
Trichópria, cosmop.; Hoplópria, Am.) ...... DIAPRIIDÆ 
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Wing venation more complete; radial cell large, but not always 
completely closed; cubital vein well developed except at apex; 
antennz of males 10-jointed, of females 13-jointed. (Embóle- 
mus, Eur; Myrmecomórphus (= Pedinómma), Eur., N. 


Am.; Ampulicimórpha, N. Am.) ........ EMBOLEMIDA 
70. Antennæ composed of fourteen joints or M0re................ 71 
Antennæ composed of thirteen joints or less......... e: 


71. Basal joint of hind tarsi much shorter than the following joint; 
first abdominal segment as long as the head and thorax together; 
abdomen very long, filiform and composed of equal segments 
in the female; clavate in the male; large insects. (Fig. 930). 


(Pelecinus, Am.) . M . PELECÍNIDÆ 
Basal joint of hind farsi loner than ‘ile ól joint; abdominal 
petiole very mmeh shorter e a FFF ` 72 


-J 
to 


Head elongate; antennæ 22- to 40-jointed, inserted at the anterior 
margin of the head; females wingless. A small, widespread 
group of rare insects. (Sclerogibba, Mystrocnémis, Crypto- 
béthylus) . =” Vu SCLEROGÍBBIDÆ 

Head short, onde ds lone antame i4- or 15-jointed, inserted 
at the middle of the face, far above the clypeus. 73 

73. Basal vein complete; antennæ IM aan strongly 

compressed. (Roprónia, N. Am.) ... . ROPRONIIDZE 

Basal vein incomplete, its anterior KID w aming antennæ 15- 

jointed; abdomen not compressed. (Helòrus, Eur., N. Am.). 

HELÓRIDÆ 

74. Mandibles very short, with three large teeth, widely separated 

and not meeting when closed; when open, the tips are directed 

laterally; abdomen with only two (female) or four (male) visible 

tergites, the first covering most of the abdomen; sting very 

long, extended forward beneath the body. (Fig. 928). A single 

species. (Vanhórnia, N. Am.) . _ ANRC in 
Mandibles in normal position, their ifs os when closed. .7 

5. Antenne inserted at the middle of the face, 13-jointed in at 

sexes; fore wings with a broad stigma and a closed, usually very 

small, radial cell; abdomen with a short cylindrical petiole, 

the second segment much longer than the others. (Fig. 931). 

(Sérphus (= Proctotrypcs), Phænosérphus, widespr.; Exallö- 

nyx, Eur., N. Am). (PROCTOTRY PIDA).... SÉRPHIDÆ 

Antennæ inserted near the mouth, close to the Mn of the cly- 

peus. a : ecco 

76. Hind wing MED. a Jebe giü ie angi angles separ: rated by a deep, slit- 


= 
[or] 
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shaped notch; if the lobe and notch are inconspicuous, the body 

ISIN We NGM es 2 M II E eese iil 
Hind wing very narrow without anal lobe or slit-shaped notch.80 

77. Abdomen with two to four, rarely five dorsal segments; venter 
concave; propodeum laterally with sharp keels or teeth; pro- 
thorax large, its posterior corners often distinctly separated 

from the tegulæ; ovipositor tubular, extensile, several-jointed; 





Figs. 928-934. Hymenoptera 


928. Vanhornia (Crawford) Vanhorniidæ. 

929. Calliceras, head and antennæ. Calliceratide. 
930. Pelecinus, wings. Pelecinidz. 

931. Serphus (Brues) Serphidæ. 

932. Loxotropa, antenna. Diapriide. 

933. Chrysis, wings. Chrysididz. 

934. Telenomus. Scelionidæ. 


last large tergite frequently dentate; antennæ 13-jointed; body 
usually with coarse sculpture and of metallic color. Cuckoo- 
wasps. (Fig. 933). (Chrysis, cosmop.; Parnópes, Ellámpus, 
Hédychrum, widespr.; Allocðlia, S. Afr). CHRYSIDIDÆ 
Abdomen with six to eight visible segments, very rarely with only 
four or five; venter convex; body rarely with any coarse sculp- 
fure laa RHONE 78 
78. Antenne 10-jointed in both sexes; front tarsi of female usually 
pincers-shaped (Fig. 937); head broad, transverse, or subquad- 
rate; female frequently apterous with the thorax nodose. (Figs. 
937, 938). (Dryinus, Gonátopus, Ánteon, cosmop.; Aphé- 
lopus, Eur., N. Am.; Bócchus, N. Am.; Paradryinus, Austr.) 
DRYÍNIDÆ 
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80. 


81. 


83. 


84. 
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Antenne 12 to 13-jointed; front tarsi simple; head elongate or 


founded. e ctc cr" 579 


. Anal lobe of hind wing conspicuous; abdomen with seven or eight 


visible dorsal segments; head usually elongate, oblong; small, 
usually black or bronzed species, the females sometimes wing- 
less. (Béthylus, Mesitius, Perisiérola, widespr.; Siérola, 
Hawaii; Pristécera, Epyris (s. lat.), Sclerodérma, Goniózus, 
GOSTILO Pe eric doa nsa ee E BETHYLIDJE 
Anal lobe of hind wing not conspicuous, separated by a minute 
notch; abdomen with at most six segments visible from above. 
(Cleptes Eur AmE CLÉPTIDJE 
Abdomen acute, or sharply margined along the sides. ........ 81 
Abdomen rounded on the sides; wings, when present, with the 
radial vein developed, but not complete, leaving the radial cell 
open; no postmarginal vein. (Fig. 929). (Lygócerus, Cono- 
stígmus, Callíceras, cosmop.; Megaspilus, holarc.). (CERA- 
PHRONIDA).. ae € . CALLICERÁTIDJE 
Antenne ten-jointed, wid E js joints, but never more; 
front wings without marginal or stigmal vein and usually with- 
out a subcostal vein also. (Platygáster (including Polygnö- 
tus), cosmop.; Inostémma, Léptacis, Amblyáspis, Eur., 
An). ðr PLATYGÁSTRIDÆ 
Antenne twelve- or eleven-jointed (if rarely seven- or eight- 
jointed, the club is unjointed, or if ten-jointed, the stigmal vein 
is present); marginal and stigmal veins usually present. (Fig. 
934). (Phanürus, Telénomus, Caloteléia, Scélio, cosmop.; 
Téleas, Prosacántha, Hadronótus, widespr.; Gryon, Eur., 
Amy as NOTTE SCELIÓNIDÆ 


. Antenne composed of fourteen or more joints................ 83 


Antenne with never more than thirteen joints; twelve-jointed in 
the female and thirteen-jointed in the male, except in rare in- 
stances when the number may be reduced. (VESPOIDEA). . 85 

Mandibles with four teeth, head large, quadrate; antennæ with at 
least 16 joints, usually more; hind wing with two large closed 
cells; moderate-sized, often brilliantly colored species. (Fig. 
935). (Trigónalys, palæarc.; Lycogáster, Am., E. Ind.; 
Tapinógalos, N. Am., S. Afr.; Seminóta, neotrop.; Bareo- 


zónalos IN, Á) 6 osceconccacnnenavcces TRIGONÁLIDÆ 
Mandibles with not more than three teeth; antennæ 14- or 15- 
jointede a E E T T 84 


Fore wing with a closed discoidal cell; apex of propodeum extend- 
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ing back beyond the insertion of the hind coxæ; antennæ not 
inserted on a large frontal prominence. (See couplet 25). 

MONOMÁCHIDÆ 

Fore wing always without a closed discoidal cell; propodeum not 

extended back beyond the insertion of the hind coxæ; antennæ 

inserted on a conspicuous frontal shelf or prominence; small 

black or brownish species. (Fig. 936). (Bélyta, Oxylabis, 





935. 
936. 
. Gonatopus, front tarsus of female. Dryinidæ. 
. Gonatopus (Misra) Dryinidæ. 


85, 


Figs. 935-938. Hymenoptera 


Seminota (Schultz) Trigonalidæ. 
Belyta (Fouts) Belytidæ. 


Aclista, widespr.; Pántoclis, cosmop.; Leptorhaptus, hol- 
nic est M MP a E a BELÝTIDÆ 
First discoidal cell shorter than the submedian cell (usually very 
much so); fore wings very rarely folded; solitary species, never 
vinsnseðlon es er 86 
First discoidal cell very long, as a rule much longer than the sub- 
median cell; fore wing almost always folded longitudinally when 
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in repose; frequently social species, living in colonies. (Figs. 
GHG) CAL, QA, ON) n VESPIDJE ! 


a. Transverse median vein in hind wing straight or curved, not 

angulate; fore wing with two or three cubttal cells, the marginal 

cell always truncate at apex; antennæ usually strongly clavate. b 

Transverse median vein angulate; antenne not noticeably swollen 

Er Sr d 

b. Anal lobe of hind wing elongate, more than half as long as the 

submedian cell. (Euparàgia, N. Am.) .... EUPARAGIINÆ 

Anal lobe of hind wing small, circular or oval, much less than half 

as long as the submedian eall, ; AG 

c. Discoidal vein in hind wing obsolete or entirely absent.  (Másaris, 

palæarc.; Pseudomásaris, N. Am.; Triméria neotrop.; Ma- 
sariélla, Ceràmius, Ceramidides, Afr.; Paràgia, Austr.). 

MASARIDINÆ 

Discoidal vein in hind wing present, fully developed. (Gayélla, 

Paramásaris, neotrop., N. ATSE E se GAYELLĪNÆ 

d. Second and third cubital cells each receiving a recurrent nervure. 

(Raphiglóssa, palæare., Afr.) ......... RAPHIGLOSSINÆ 

Second cubital cell receiving both recurrent nervures.......... e 

e. Mandibles short and broad, obliquely truncate and toothed at 

the apex, folding above one another under the clypeus or very 

Slizbtls/crossn2. = p r a E. f 

Mandibles more or less elongate and knife-like, either crossing 

each other or extended forward to form a beak, their inner 

margins more or less toothed or notched ........ .......,.. j 

f. Tarsal claws bifid or toothed; middle tibiæ with one or two spurs; 

clypeus broadly truncate at apex; solitary wasps. (Zéthus, 

cosmop.; Làbus, Afr., Indo-Mal.) ............ ZETHINJE 

Tarsal claws simple; middle tibiæ with two spurs, very rarely 

with one; true social wasps, living in colonies, the females often 

dimorphic as fertile females and sterile workers. ............ g 

g. Clypeus broadly truncate and more or less emarginate at the 

apex; first abdominal tergite vertically truncate anteriorly; 

hind wing without a lobe at the anal angle, the basal third 

strongly mame. Hornets; Yellow-Jackets (Véspa, Véspula, 

palæare. Sec Indo- Mall VESPINÆ 

Clypeus pointed at the apex, rarely rounded or straight, in which 

case the first abdominal tergite is not vertically truncate; hind 

wing usually with a lobe at the anal angle.................. h 


1 This varied and extensive family is divisible into several groups, some of which were formerly 
regarded as families, but now more generally as of ouly subfamily rank. A key to these which 
has been kindly revised by Prof. Bequaert is given below. 


86. 


87. 
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Second abdominal segment broadly bell-shaped, its tergite and 
sternite completely or for the most part fused; first segment 
much narrower than the second; extensory muscle of the 
abdomen inserted on the propodeum in a narrow and much 
compressed slit. (One genus, Ropalídia (= Icària), Afr., Indo- 


Austr.). (RHOPALIDIINÆ). ROPALIDIINJE 
Second abdominal segment of the usual shape, its tergite and 
Sxennitesncelvrarticulatede eee `  . ope i 


Extensory muscle of the abdomen inserted on the propodeum in a 
narrow aud much compressed slit; first abdominal segment 
never narrowed into a stalk; antenn: always of 12 joints in the 
female and 13 in the male. (Polístes, cosmop.; Gyróstoma, 
orienta N I COE POLISTINÆ 

Extensory muscle of the abdomen inserted on the propodeum in a 
broad, oval cavity; first abdominal segment often stalk-like; 
antenn with 11 or 12 joints in the female and 12 or 13 in the 
male. (Polybia, Chartérgus, neotrop.; Mischocyttarus, 
Nectarina, N. Am., neotrop.; Belonogáster, Afr.; Polybidi- 
des, Afr., oriental) . T POLYBIINJE 


. Middle tibiæ with one apical spur “(very ‘rarely two or none); 


clypeus broadly rounded, truncate or emarginate at tip (very 
rarely pointed). A large cosmopolitan group. (Eümenes, 
Odynérus, Symmórphus, Ancistrócerus, Pterochilus, cos- 
mop.; Synàgris, Afr.; Pachymenes, widespr.; Monöbia, 
INRA neo trop E MEMO. ee EUMENINE 
Middle tibiz with two spurs; clypeus projecting in a round or 
sharp point. (Stenogáster (= Fschnogáster), Indo-Austr.). — 


STENOGASTRINE 
Flagellum of antenne bare or with very short pubescence, not 
clothed aith conspicuous halrs.. +s ck an sann sanae er 87 


Flagellum clothed with conspicuous hairs, as long as, or much 
longer than the width of the antennal joints. (Plumárius 
(= Konowiélla), Chile, Argentina; Myrmecopterina (= Ar- 
chihymen), S. Afr.). (KONOWIÉLLIDÆ, ARCIHH Y MÉ- 
LD ABP Um erp ERE esi PLUMARIIDÆ 

Mesopleura divided by an oblique suture into a lower and upper 
part; legs, including the coxæ very long; hind femora unusually 
long; middle tibiæ with two spurs. Spider hunting wasps. 
(Psammóchares (= Pómpilus), Pépsis (Tarantula hawks), 
Cerópales, Agënia, widespr.). (CEROPÅLIDÆ, PO M PÍL- 
IDÆ) . T PSAMMOCHÁRIDJE 

Nisan. Tal dims iki dius Chiens the hind femora 
not usually extending to the apex of the abdomen. ......... 88 
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SS. Meso- and metasternum forming together a flat plate which is 
divided by a transverse, more or less sinuous suture, and over- 
lies the bases of the four posterior coxæ; wing membrane, be- 
yond the closed cells, finely longitudinally wrinkled; hypopy- 
gium of male with three spines. Large, usually brightly colored 
wasps. (Scölia, Campsómeris ( —Elis), cosmop., mainly trop.) 

SCOLIIDE 





Figs. 939-946. Hymenoptera 


939. Paniscomima, wings (Enderlein) Rhopalosomatide. 

940. Vespa, head in front view (Schmiedeknecht) Vespidæ. 

941. Vespa, wings. Vespidæ. 

942. Spherophthalma, wings. Mutillide. 

943. Elis, wings of female. Tiphiidæ. 

944, Polistes, lateral view of thorax (Bequaert) Vespide. 

945. Elis, wings of male. R, radial or marginal cell; C1, C2, C3, cubital or 
submarginal cells; D1, D2, D3, discoidal cells; M, median cell; SM, 
submedian cell. Tiphiidz. 

946. Eumenes, wings. Vespidæ. 


Meso- and metasternum not forming such a plate overlying all 
four posterior coxæ; sometimes provided with a pair of thin 
backwardly directed plates or laminæ which overlie the bases 
otthemddecore copecccssn ae gsooucns agceannoouancac 89 

89. Joints of antennal flagellum long and slender, each bearing at the 
apex two slender spines; joints of tarsi broadened and deeply 
lobed (female); hind wing with a prominent anal lobe and a 
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deep axillary incision (Fig. 939). (Rhopalosóma, Am.; Panis- 
comima, Afr.; Hymenochiméra, India). 
RHOPALOSOMÁTIDJE 
Joints of antennal flagellum not spined at tip, tarsi simple. ....90 
90. Mesosternum with two lamine that overlie or project between the 
bases of the middle coxæ and usually extend to the mid-line 
where they are separated by a median suture..............91 
Mesosternum simple, without appendages behind, or with the 
laminze reduced to a pair of minute tooth-like projections. .94 
Oil, Qe gill sasen cece se . 92 
Ocelli very [se reins hall iens (ales). ` (Brachycistis, 
Chyphótes, Am.). (See couplet 94). 
BRACHYCISTINÆ of the MUTÍLLIDÆ 
92. Males with apex of abdomen terminating in a single strongly 
upeurved spine (if there are 8 ventral abdominal segments 
and the pygidium is not deeply emarginate, see Dimorphothyn- 
nus and Rhagigaster in the Thynnidæ); females with a deep 
constriction between the first and second ventral abdominal 
segments. (Figs. 943, 945). (Típhia, cosmop.; Paratíphia, Am.; 
Elis (= Myzine), widespr.; Pterómbrus (=Engycýstis), Am.). 
(Including PTERÓMBRIDÆ and MYZÍNIDÆ). TIPHIIDÆ 
Males with apex of abdomen not terminating in a single strongly 
upeurved spine (except Dimorphothynnus and pm 
otherwise armed or without spines; females (of Anthobosca) 
without a deep constriction between the first and second ven- 
tral abdominal segments. eor 03 
93. Pygidium of male of various dms. EN or > ben spines; an- 
tennæ of male generally inserted under a frontal prominence, 
their sockets facing anteriorly or laterally instead of dorsally; 
wing venation of male complete and extending out to the tips 
of the wings, three closed eubital cells, the first usually divided 
at least partially by a spur from the first intercubitus; female 
wingless. (Diámma, Rhagigáster, Dimorphothynnus, 
Austr.; Elaphróptera, Encyrtothynnus, S. Am.; Glypto- 
mop N. Am a E. . THÝNNIDÆ 
Pygidium of male val: uius ai male mee mered under a 
frontal prominence, their sockets facing dorsally; female winged. 
(Anthobòsca, S S. Am., Austr.).. .... ANTHOBÓSCIDÆ 
94. Hind wing with a prominent separated lobe at the anal angle. .96 
Hind wing without a lobe at the anal angle, at most with an ob- 
tuse emargination at the posterior basal angle. .............95 
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95. 


96. 


Um. 


99. 


100. 


101. 


102. 
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Cubital vein in hind wing originating beyond the transverse 
median vein; second abdominal segment separated from the 
first by a strong constriction both above and below; female 
winged. (Sierolomérpha, nearc., Hawaii). 

SIEROLOM ÓRPHIDJE 

Cubital vein in hind wing not originating beyond the transverse 
median vein; body almost always conspicuously pilose (Fig. 
942); female wingless. Velvet ants. A widespread family occur- 
ring mainly in desert regions. (Mutilla, palæarc., ethiop., 
oriental; Dasymutilla, Photópsis, Am.; Traumatomutilla, 


neotrop.; Ephutomórpha, Austr) ......... MUTÍLLIDÆ 
Abdomen with the several segments by strong con- 
strictions (males) ......... s: B7 


Abdomen without sucht constrictions, p D de nt 
and second segments; hypopygium of male unarmed; female 
winged; sting long, enclosed in a tubular organ at base; body 
bare, marked with yellow or white. (Sapyga, widespr.; Eusa- 
pyga, Am.) . x Tn SAPYGIDJE 

Hypopygium of male eed E a Vin ota ned spine; female 
wingless, the thorax constricted into three parts. (Methóca, 
widespr.; Dryinópsis, E. Ind.) ............ METHÓCIDJE 

Hypopygium of male unarmed; female wingless, the thorax di- 
vided into two parts by a transverse suture. (Myrmósa, 
holare.) .....- aM... . MYRMOSIDE 


. Thorax clearly Sri Wn inio ees SUR by sutures or 


sharply defined constrictions, or into two by a constriction; 


scutellum nearly always present ......... AT - 
Thorax with only one dorsal salto. or sR d casus by a 
suturesno sebelum. 114 


Antennæ with 22 joints or more. (See couplet 72). ` 
Females of the SCLEROGIBBIDÆ 


Amiens NN 1099 OMI core Leia nane no osoocsoocsscssossonso 100 
Antennæ inserted on a frontal shelf or strong prominence. .. .101 
No shelf or strong prominence at the base of the antennæ. .. „103 
First segment of the abdomen forming a distinctly separated 

petiole; antenn inserted on a frontal shelf.............. 102 


Abdomen without a distinctly separated petiole; antenn: not 
inserted on a shelf. (See couplet 69) .. Some EMBOLÉMIDJE 
Antenne usually 12-jointed. (See couplet 69). 
Some females of the DIAPRIIDÆ 
Antenne usually 15-jointed. (See couplet 84). 
Some females of the BELÝTIDÆ 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


111. 


1124 


113. 
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Abdomen acute or sharply margined along the sides........104 
Abdomen without an acute or sharply margined edge along the 
Scc METTE ansa 105 


= 


Antennæ 12- or 11-jointed (if rarely 7- or S-jointed, the club is 
unjointed). (See couplet 81). 
A few females of the SCELIÓNIDJE 
Antenne 10-jointed, rarely with fewer joints, but never more. 
(See couplet 81) .... A few males of the PLATYGÁSTRIDJE 
Antenne inserted low down, next to the border of the clypeus. 106 
Antennæ inserted at the middle of the face, far above the clypeus. 
(Paracódrus). (See couplet 75). 
A few females of the SÉRPHIDJE 


Antenne 1020r ond T E EET T TT TONO 
Amienne IZ Or IBS oc e C EEETR T T ETT TP 108 
Front tarsi of female pincers-shaped; antennæ of male 10- 
jointed. (See couplet 78)............ Some DRYÍNIDJE 
Front tarsi of female not pincers-shaped; antennæ of male 11- 
jointed. (See couplet 80). ...... Some CALLICERÁTIDÆ 


Head elongate, usually distinctly longer than wide; thorax 
divided by sutures, or if divided by constrictions, the head is 
much longer than wide. (See couplet 79). 

A few females of the BETHÝLIDÆ 

Head almost always oval, slightly broader than high. .......109 

Abdomen with only four visible tergites. (See couplet 52). ' 

Å ALIËNIDÆ 

Abdomen normal, with six to eight visible tergites.......... 110 

Wings present, though greatly reduced in size; tegulæ normally 
developed; thorax of normal form, divided by sutures. ..... 111 

Wings absent; tegulæ indicated only as minute tubercles; thorax 
generally of abnormal form, often divided by constrictions. .112 

Antennæ 13-jointed. (See couplet 95). 

Å very few males of the MUTÍLLIDÆ 

Antennæ 12-jointed. (See couplet 87). 

A very few females of the PSAMMOCHARIDÆ 

Mesosternum simple, without laminæ that overlie or project 
between the bases of the middle coxæ. (See couplet 97). 

Females of the METHÓCIDÆ 

Mesosternum with two laminæ that overlie or project between 
the bDasesiof themiddleicox e mea a a a a 113 

Abdomen with a distinct cylindrical petiole consisting only of the 
sternite, the first tergite capping its posterior end. (See couplet 
91) (Females of Chyphótes) .......... MUTÍLLIDÆ, part 


cC 
© 
Lo 
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Abdomen not petiolate; femora compressed. (See couplet 93). 
Females of the THÝNNIDÆ 
114. Pronotum separated from the remainder of the thorax by a 
suture . í oe .115 
Borð m gih ihe mánin að ihe US. the. m 
thorax without sutures above, (See couplet 95). 
Females of the MUTÍLLIDJE 
115. Ocelli present. (See couplet 97). Females of the M Y RM ÓSIDJE 
Ocelli absent. (See eouplet 91). Females of Brachycístis. 
MUTÍLLIDÆ, part 





Figs. 947-950. Hymenoptera 


947, 948, 949. Hind legs of bees (Smith) Apoidea. 
950. Plumose or compound body-hairs of bees (Smith) Apoidea. 


116. Antenne with 12 (female) or 13 Es ^ joints; very rarely with 
Wean the male. ce oc S 
Antennæ ndi in hane sexes; no dod i or lisa 
cells; front tarsi of female often pincers-shaped. (See couplet 

PS A s mom DRYÍNIDZE 

117. Hind tarsi slender, filiform, the first joint not broadened or 
thickened; abdomen often petiolate; all hairs on the body 
simple, unbranched. (SPHECOIDEA) ae 118 

Hind tarsi with the first joint thickened or flattened, often densely 
hairy; abdomen always sessile; at least a part of the body-hairs 
branched or plumose. Bees. (Figs. 947, 948, 949, 950, 964, 965). 
(APOIDEAQUA THO PHILA) EC c T eee 136 

118. Middle tibiæ with two apical spurs, both well developed... .. 119 
Middle tibiz generally with only one well developed apical spur; 
sometimes with two or none. When a second spur is well de- 
veloped, the hind femora are widened at the tip (Alyson, Di- 
dineis), or the mandibles are emarginate externally (Dine- 

dus EN SUELE C EE 125 


iL), 


120. 


12118 


122. 


124. 
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Mesosternum produced into a forked process posteriorly; parap- 
sidal furrows distinct; pronotum usually long, conically pro- 
duced in front, usually with a median groove, its posterior lobes 
often approaching close to the tegulæ. (Ampülex, widespr.; 


Rhinópsis, Dolichürus, cosmop.) ........ AMPULÍCIDJE 
Mesosternum not thus produced; parapsidal furrows indistinct 
OLEW ALCL ME S Toe e Ee sig kn 120 


Abdomen with a distinct, usually long, cylindrical petiole, which 
at the base, at least, consists only of the sternite. (Figs. 891, 925, 
951). (Chlorion (—Sphéz, auctt.), Scéliphron (= Pelopæus), 


Sphéx (= Amméphila), cosmop.). ............ SPHECIDÆ 
Abdomen sessile or subsessile, never with a slender, cylindrical 
DC LLOL Ee acotod ON TINO RI DON CELO OON 121 


Labrum free, well-developed, wider than long, triangular or semi- 
circular, extending beyond the clypeus; sternauli on mesopleura 
not complete. (Stizus, Sphécius, cosmop.; Exeirus, Austr.) 
(EXEIRIDA) . PE ess. STIZIDÆ 

Labrum short, small, not or scarcely. extending beyond the cly- 
peus. (If the second cubital cell is petiolate and the hind angles 
of the propodeum are neither acute nor spined, see Exeirus, 
couple cla) ree ET r ME 122 

Radial cell broadly truncate at apex and prolonged as a small, 
weakly defined cell; antennæ inserted near the clypeus, very 
close to the clypeal suture; eyes of male usually very large 
and contiguous above. (Dimórpha (— stata), cosmop.; Dip- 
lopléctron, N. Am.) (ASTATIDA) ...... DIMÖRPHIDÆ 

Radial cell not appendiculate, pointed at apex............. 123 


. Antennæ inserted very near to the upper edge of the clypeus, 


close to the clypeal suture; first segment of abdomen usually 
long, slender, nodose at apex and separated from the second by 
a distinct constriction; second cubital cell not receiving a re- 
current nervure. (Méllinus, widespr.)...... MELLÍNIDÆ 
Antenne inserted on the face well above the margin of clypeus; 
first segment of abdomen broad and stout; second cubital cell 
receiving at least one recurrent nervure, usually two...... 124 
Sternauli on mesopleura complete, usually deep; second cubital 
cell with a distinct upper side, not triangular; propodeum 
rounded; thorax smooth, not coarsely punctate. (Fig. 956). 
(Gorjtes, cosmop.) . patente . GORÝTIDÆ 
Sternauli wanting or kai only unitate second cubital 
cell triangular or petiolate; propodeum with the upper hind 
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angles acute or produced as stout spines; thorax coarsely punc- 
(RN GEN coacocccvcvcvoeosd NYSSÓNIDÆ 
Eyes deeply emarginate; one clearly defined cubital cell, ab- 
domen petiolate and gradually enlarged apically (Trypóxylon, 
cosmop.); or two cubital cells, or three with the second petiolate 
(Pison, cosmop.; Pisonópsis, nearc.; Aulacóphilus, ncotrop.). 
(Figs. 957, 959). (TRY POXYLÓNID.E) TRYPOXYLIDE 





Figs.951-960. Hymenoptera 


. Chlorion, wings. Sphecide. 

. Eucerceris, wings. Cerceridz. 

. Bembix, wings. Bembicidz. 

. Cerceris, wings. Cerceridæ. 

. Tachytes, wings. Larridæ. 

. Gorytes, wings. Gorytidæ. 

. Trypoxylon, front view of head (Kohl) Trypoxylide. 

. Tachytes, underside of thorax. M, mesosternum; P, its posterior pro- 


cess; C, coxa (Williams) Larridæ. 


. Trypoxylon, wings. Trypoxylide. 
. Niteliopsis, antenna of female (Williams) Larridæ. 


Eyes not deeply emarginate, or if emarginate, the second of the 


three cubital cells is not petiolate. ...................45. 126 

. Fore wings with two or three completely closed cubital cells, 
the veins enclosing them strong and sharply defined. ..... 127 
Fore wings with not more than one closed cubital cell........133 


. Labrum large, free, triangularly elongated beyond the clypeus, 


much longer than wide; radial cell simple, not appendiculate 


129. 


130. 


131. 


133. 
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at tip; ocelli more or less aborted. (Fig. 953).  (Bémbix 
(=Bémbex), cosmop.; Microbémbex, Bicjrtes (= Bembidula), 
Stíctia (= Monéduld), Stenidlia, Am.) .... BEMBICIDÆ 
Labrum small, usually entirely concealed by dhe clypeus; radial 
cell sometimes with a crossvein clearly defined; ocelli, or at 
least the anterior one, perfectly formed................128 


. Abdomen strongly constricted both above and below between 


the first and second segments. ........ ^ 2199 
Abdomen without a strong m TRT beiw een vie first 
andEsccondbcecments o P OS 130 
Mesopleura with a vertical furrow which separates the prepectus 
from the rest of the mesopleura; hind femora usually simple at 
apex. (Philánthus, cosmop.; Tráchypus, neotrop.; Aphil- 
GINS, WIE.) a e a E PHILÁNTHIDÆ 
Mesopleura without such a furrow, the prepectus not separated; 
hind femora with a projection below at apex. (Figs. 952, 954). 
(Cercèris, cosmop.; Eucercéris, Am.) ...... CERCERIDE 
Hind femora produced below at apex as a flattened tubercle 
which overlaps the base of the tibia; abdomen sessile. (Alyson, 
holare., neotrop.; Bothynostéthus, Am.; Scapheütes, S. Am.). 
ALYSÓNIDJE 

Hind femora simple at apex, without projection ............131 
Marginal cell not appendiculate and mandibles without an 
eimargination externally; one, two, or three submarginal cells; 
eyes not emarginate on the inner edge. (Stigmus, Psén, 
widespr.; Pemphrédon, Passalæcus, holarc.). (Including 
MIMÉSIÐÆ and PSÉNIDJE) .... PEMPHREDÓNIDÆ 
Marginal cell a ae or 1f mi the mandibles are emargi- 
nate externally. me m „132 


. Second cubital cell j pr resent and m pns Ho e; Wash ors 


usually aborted or deformed. (Figs. 955, 958, 960). (Tachytes, 
Lárra, Tachysphex, cosmop.; Palàrus, Lyróda, widespr.; 
Dinétus, Eur.; Sericóphorus, Austr) ........ LÁRRIDÆ 
Second cubital cell petiolate, or rarely absent; three perfectly 
formed ocelli; small species. (Míscophus, widespr.; Plenó- 
culus, N. Am). (NITELIDA)............ MISCÓPHIDJE 
Postscutellum with two scale-like processes which project back; 
propodeum above with a long spine or forked process; cubital 
and discoidal cells not distinctly separated. (Oxybelus, cos- 
mop.; Belómicrus, holarc.) ............... OXYBELIDA 
Postscutellum and propodeum simple, without scales or spine. 134 
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Tod ind vinen hed is tin te el SEEREN SAR REESE 135 
Hind wings without any closed cells. (Nitéla, Eur.). (See coup- 
let TOO) HE ER eae A few MISCOPHIDÆ 


135. Radial cell appendiculate; black, usually with yellow markings. 
(Cràbro (including Rhópalum, Solénius, and many sub- 
genera), cosmop., mainly holarc.; Anacràbro, N. Am.). 


CRABRÓNIDÆ 
Radial cell simple, not appendiculate. (Ammóplanus, holarc.). 
(tere exigent T oe oen cosocca A few PEMPHREDONIDJE 


963 




















Figs. 961-965. Hymenoptera 


961. Apis, head. at, antenna; md, mandible; Im, labrum; mz, maxillary pal- 
pus; lp, labial palpus; lb, labium. (Cheshire) Apidæ. 

962. Head of long-tongued bee (Cockerell). 

963. Apis, hind leg of worker (Smith) Apidæ. 

964,965. Hind legs of bees (Riley). 


130. Hind tibiz without apical spurs; radial cell either very long or 
incompletely closed; social species living in colonies, the females 
dimorphic, consisting of fertile individuals and infertile workers. 
(Figs. 961, 963). (Apis, Ind. (A. mellifera, Honey-bee, cosmop.); 
Melipona (Stingless bees), tropicopolitan) ........ ÁPIDÆ 

Hind tibiæ with apical spurs; when rarely the spurs are very short 
in some males, the radial cell is neither very long, nor open at 
APEX Høm a. s COD D OU IEEE 137 

137. Tongue short, broad, obtuse, and emarginate at apex or divided 

medially ass a P 


138. 


139. 


140. 


141. 


142. 
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T more or less elongate, pointed, not emarginate at the 
tip. i TE „139 
Fore 2 T one ee dosd cubital adita en eal, heit y 
bees; tongue split. (Collétes, widespr.; Megacilissa, Am.; 
Gastrópsis Ausim) o 0M. sacs COLLETIDÆ 
Fore wing with only two closed cubital cells; small bees with very 
little hair, face almost always with white or yellow markings. 
(Prosopis (= Hylæus), cosmop.; Hylæðides, Austr.). (JIY- 
AT O kei PROSOPÍDIDÆ 
The cheeks separating the eyes from the mandibles longer than 
the pedicel of the antennæ; large, social, densely hairy species, 
with contrasting black and yellow or sometimes also orange or 
red pile. Bumble-bees. (Bómbus (=Brémus), cosmop.; Psí- 


thyrus, holarc., neotrop.). (BREMIDA) ..... BÓMBIDÆ 
Eyes nearly or quite reaching the base of the mandibles; solitary 
species ..... d . 140 


Abdomen o female with a done duh E id sees lta eis baits 
on the underside; hind legs without a pollen-collecting appara- 
tus; pygidium of female large and broad, without a median flat 
area, very broad and sometimes toothed on the hind margin in 
the male; only two closed submarginal cells; labial palpi with the 
basal joints much elongated, the apical minute. Leaf-cutter 
bees. (Megachile, Lithürgus, cosmop.; Trachüsa, Eur., Am.; 
Ósmia, Heriades, Anthidium, widespr.). MEGACHÍLIDÆ 

Abdomen of female without such a dense brush; pollen-collecting 
apparatus, if present, consisting of a covering of long, dense 
hairs on the hind legs or of an abnormal widening of the tibiz; 
absent in the parasitic forms and Sn eel reduced in cer- 
tain others . DOE ; E .141 

Pollen- essetis Appa cm on E Nisl lens ih first 
joint of the hind tarsi strongly enlarged and flattened; body 
conspicuously hairy, especially on the ous and head; almost 
entirely non-parasitic [Orns n ae vk sensa 0 142 

No pollen-collecting apparatus present; first joint of hind tarsi 
not conspicuously enlarged or flattened; body without any 
dense vestiture of long hairs and often with a conspicuous 


color pattern; pårasitle ROSES. os n a a al 146 
Pygidium of female and frequently of male also with a triangular 
flat median area; tongue short, moderate, or elongate. ....143 


Pygidium without a median triangular area, although sometimes 
with a median keel; tongue very long and slender......... 144 
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143. Tongue more or less short, dagger-like; radial cell pointed at 
apex; usually three submargmal cells; maxillary palpi usually 
six-Jointed; pygidium of female with a triangular median area; 
burrowing bees, sometimes metallie in color. (Andréna, 
Sphecódes, Halíctus, cosmop.; Augochlóra, Am.). 

ANDRÉNIDJE 
Tongue elongate, though not so long as in the higher groups; al- 
most always only two submarginal cells; radial cell blunt or 
truncate at apex, very rarely pointed; rather densely hairy; 
never briliantly metallic, though rarely with the head and 
thorax green; often with yellow markings. (Panürgus, Panur- 
ginus, Halictöides, holarc.; Pérdita, N. Am.). PANÜRGIDJR 
Tongue elongate, very long; first two joints of labial palpi greatly 
lengthened and flattened, sheath-like, last two minute; gen- 
erally large and densely hairy bees with well-developed pollen 
collecting apparatus; males often with long antennæ and 
usually with yellow clypeus. (Podalirius (= Anthóphora), 
Eúcera (including Melissódes, Diadàsia, Emphor), cosmop.; 
Hemísia (=Céntris), widespr.). (ANTHOPHÓRIDÆ). 
PODALIRIIDZE 

144. Hind tibiz of female greatly widened and posteriorly expanded, 
smooth on the outer side. Large or moderate sized, often metal- 
lie, brilliantly ornamented species. (Euglóssa, Euléma, neo- 
trop) one oc - EUGLÓSSIDÆ 

Hind tibiæ edu mooh Corbicula, oed with hairs for 
collecting pollen; very large or very small species. (Carpenter 
bees) HER aaa 145 

145. Hind tibia and tarsus of female with a dense pollen-collecting 
scopa; stigma obsolete; large robust bees. (One tropicopolitan 
venus XVL CODAE OM XYLOCÓPIDÆ 

Hind tibia and tarsus without distinct scopa, the hairs sparse; 
stigma large; small species. (Cerátina, widespr.; Allódape, 
AAt). TAT TETTE CERATÍNIDÆ 

146. Apical abdominal tergite of female large and frequently with a 
median carina; in the male usually emarginate or toothed; 
only two eubital cells; head large and broad; body generally 
coarsely sculptured; species of sombre colors. (Stélis, holarc.). 

STELÍDIDJE 

Apical tergite of female not unusually large, sometimes very 
small; body not coarsely sculptured; brightly colored or metallie 
Species menasta cH NERA CN OT ES 147 
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147. Hind tibiæ greatly broadened, flattened above; large bees of 
brilliant blue or green metallic color. (Chrysántheda, S. Am.). 
CHRYSANTHÉDIDÆ 

Hind tibiæ of the ordinary form; smaller, rarely large bees... 148 

148. Maxillary palpi six-jointed; usually wasp-like in appearance, 
with bright yellow and often red color; almost always with 

three submarginal cells; marginal cell pointed on the costa. 
(Nomadawicosmop:)) EET T TE NOMÁDIDÆ 
Maxillary palpi two- to six-jointed; usually robust bees with con- 
spicuous, sometimes metallic markings due to appressed hairs, 

but without yellow tegumentary markings. (Fig. 894). (Cro- 

cisa, cosmop.; Melécta, Epéolus, Pasites, widespr.; Melissa, 
MO. MELBCTIDÆ 


Larvae 

At the present time it is impossible to give any reasonably complete 
or reliable key for the determination of the larve of the numerous 
families of Hymenoptera. Those of the suborder Chalastogastra have 
been quite extensively studied by several workers in Europe and in 
North America, and the grouping of these families below is based to a 
great extent on the work of Yuasa. Many of the larvæ of the other 
families have become so greatly specialized, modified, or reduced as a 
result of parasitism, maternal care, or from life as gall insects that the 
present, very incomplete knowledge affords no basis for a helpful 
key. Consequently references to habits have necessarily been intro- 
duced as differential characters, for the few of the higher forms that 
are included. It is thought, however, that the following summary 
will be helpful and reasonably reliable so far as it extends, although 
it must be borne in mind that the larve of only a small proportion of 
the species in any family are known, and that many families cannot 
be differentiated at all. 


1. Body typically caterpillar-like (eruciform) (Figs. 966, 969), com- 
monly with a color pattern; thoracic legs usually well developed, 
although sometimes much reduced; head much more strongly 
chitinized than the rest of the body; abdominal prolegs often 
present, entirely lost in some groups, but the body always re- 
tains an eruciform appearance. (Fig. 969). Antenne and 
palpi almost always present and consisting of more than one 
joint. Mandibles strong, almost always with more than one 
tooth; ocelli frequently present. Alimentary canal continuous 
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through the body (except probably Oryssidæ). Larvæ generally 
free living, feeding externally on plants, boring internally in 
plant tissue, occasionally forming galls; parasitic only in the 


Oryssidæ. Suborder CHALASTOGÁSTRA ............... 2 


Body legless, of a distinctly helpless, coarctate type, without 


color pattern; head not heavily chitinized; mouthparts and 
antenne much reduced; palpi soft and papilliform; antennæ 








Figs. 966-971. Larvæ of Hymenoptera 


Neodiprion (Middleton) Diprionidæ. 

Pteronidea, head (Yuasa) Tenthridintdæ. 

Phyllotoma. Tenthredinide. 

Tremex (Yuasa) Siricidæ. 

Pamphilius, head (Yuasa) Pamphiliide. 

Pteronidea, maxillary palpus (Middleton) Tenthredinide. 


soft, unjointed; mandibles weak, almost never with more than 
an apical tooth; ocelli absent; alimentary canal discontinuous, 
the mid-intestine and hind gut each closed and not connected 
with one another. (In some groups of Terebrantia and in 
some parasitic bees, hypermetamorphosis occurs and the first 
stage larvæ may be campodeiform or with much enlarged man- 
dibles.) Larve not free-living, except in the first stage of some 
hypermetamorphic forms; parasitic, parasitoidal, or living 
upon a supply of food stored or fed by the mother, or by workers 
in the social groups; sometimes producing galls in plants. (Sub- 
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Cerci present as distinctly segmented appendages.............3 
Cerci absent, or present as unjointed vestiges................ 4 


Cerci multiarticulate, setiform; larvee feeding externally on leaves. 
a. Ocelli below and lateral to the antennæ. (Fig. 970). 
PAMPHILIIDÆ 
b. Ocelli beloworneartheantennæ.. MEGALODÓNTIDÆ 

Cerci two-jointed, larva mining in the petioles of ferns. 
BLASTICOTÓMIDÆ 


. Abdominal prolegs present, well developed and distinctly jointed 


(except in a few leaf-mining forms). FT VN 5 
Abdominal prolegs w anting; forms either fedi externally or 
boring in the stems or in woody plants or internal parasites 


Olfotherinsectssnevenleak- mcm 26 
Ten pairs of prolegs, one on each abdominal segment; antennæ 
Mahi onseren Joints a ea LET XYELIDÆ 


Six to eight pairs of abdominal prolegs (Fig. 968); reduced or 
absent in leaf-mining and gall-making forms; antennæ with 


FINE Ots Oss EDS 6 
. Thoracic legs normal in form, five-jointed; if reduced always with 
tarsal claws; prolegs usually well developed................7 


Thoracic legs fleshy, indistinctly four-jointed; no tarsal claws; 
prolegs vestigial; larvæ leaf-miners. 

Some PHYLLOTOMINÆ; TENTHREDÍNIDJE 

Prolegs present on abdominal segments 2-8 and 10; antennæ 


elongate, usually five-jointed............ ers 
Prolegs absent on segment 8 or on | both 7 1 aad 8; E] m on 8, 
the antenne are one- or two-jointed.............s...ssss 18 
lesin e=| OINLCC ee Nee ERNIE cc, l. kð 
Legs four-jointed . ssi Gets eel, 
Third abdominal Son dli ka desi dy ee erse grooves 
into six parts Gk. oe nea . 10 
Third abdominal segment dorsally vida more or ies Sint six annu- 
lets . z V e ET "BIS 
Anana akal: ES e-jointed . . Lt TM. ell 
Antennæ not conical; ne see the dki det erect Ed. peg- 
kez (e066) NR nmr... Most DIPRIÓNIDÆ 
Labrum bilaterally symmetrical; legs with the tibiæ shorter than 
the femora; tarsal claws short, strongly curved............ 12 


Labrum distinctly asymmetrical, tibiæ longer than the femora; 
tarsal claws slender, only slightly curved. hs 
PHYLLOTOMINA; TENTHREDINIDÆ 


13. 


14. 


16. 


Iris 
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. Body rather robust, of uniform diameter throughout, with small 


distinet tubercles; tenth abdominal segment usually with sev- 
eral small protuberances above. 
Some BLENNOCAMPINE; TENTHREDINIDA 
Body rather slender, tapering behind, without small distinct tu- 
bercles or protuberances. 
Some EMPHYTINJE; TENTHREDÍNIDJE 
Third segment with seven annulets on the dorsum; body without 
conspicuous branched spines or tubercles.................14 
Third segment with five, rarely three or four annulets on dorsum; 
body with conspicuous branched spines or tubercles. 
Some EMPHYTIN/E; TENTHREDÍNIDJE 
Antenne short, one-jointed; labrum divided into three parts by a 


Ppamollonstvðdimalsutires PD CIMBÍCIDÆ 
Antennæ five-jointed; labrum without a pair of longitudinal 
TOONE SE E E I. 15 


. Prolegs provided with setze; clypeus with three setæ on each side; 


labrum without a median longitudinal impression. Some 
SELANDRIINÆ and EMPHYTINÆ, TENTHREDINIDE 
Prolegs without sete; cly peus with two sete at each side; labrum 
with or without median impression . a c eee TO 
Tibia small, distinctly shorter than TE oe 

Some SELANDRIINJE; TENTHREDÍNIDÆ 

Tibia usuallv subequal to or longer than the femur. 
TENTHREDININÆ; TENTHREDÍNIDÆ 
Prothorax, mesothorax and last abdominal segment above not 
narrowed behind. Some EMPHYTINÆ; TENTHREDÍNIDÆ 
Body not thus ornamented; body often much narrowed behind. 
(Fig. 968) .. Some PHYLLOTOMIN E; TENTHREDÍNIDJE 


. Thoracic legs fiv e-jointed. . P Guan CHR .19 
Thoracic legs with six ok, or itih ihe n UU four-jointed 
and the others three-jointed ..................-. ÁRGIDÆ 
Anal prolegs present, often fused into a single median process. 20 
Anal prolegs wanting........... PERS 
Anal prolegs m ` Sak as a Jae USUS with dus to 
SN sa aað agn a ESS FEER ES 21 


Anal prolegs fused; antennæ one-jointed. 
SCOLIONEURINÆ; TENTHREDÍNIDJE 


21. Antenne with five joints; last abdominal segment with several 


protuberances above. 
Some HOLPLOCAMPINÆ; TENTHREDÍNIDÆ 


bo 
Ww 


26. 


27. 


29), 


30. 
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Antenne with four, rarely three, joints; last abdominal segment 
without protuberances ..... eee 


. First seven abdominal ST below. nod EA an F 


gland; body often with numerous prominent setæ. 25 
No eversible glands on the abdomen below; body never r conspien. 
ously setose.. ...... e „24 
Body with numerous Ss bardes Si heus ing sev cl 
setæ of different lengths; setze microscopically barbed; larvæ 
external feeders on leaves. CLADIIN Æ; TENTHREDÍNIDJE 
Body usually without setigerous tubercles and never with tubercles 
bearing setze of more than one size. Larvæ frequently leaf- 
rollers or gall-makers. ... NEMATINJE; TENTHREDÍNIDÆ 
Antennæ four-jointed; ad abdominal segment with five annu- 


lets. ...... Some HOPLOCAMPINZE; TENTHREDÍNIDÆ 
Antenne one-jointed; third segment with three annulets. (Acor- 
dulécera) 0 cess ee een cna Some DIPRIÓNIDÆ 


. Antenne three-jointed; third abdominal segment with four 


annulets; body not depressed; larvee feeding externally or 
boring in fruits and leaf petioles. 
HOPLOCAMPINÆ; TENTHREDÍNIDJE 
Antenne one- or two-jointed; third segment with two annu- 
lets; body depressed; larvee leaf-miners. 
FENUSINJE; TENTHREDÍNIDÆ 
Thoracic legs large, well developed and ee jomted; larvæ 


gregarious, feeding on leaves. . N PÉRGIDÆ 
Thoracic legs vestigial, aday iu or uds wanting; 
abdomen usually with a spine-like process at tip........... 27 


Ocelli present; antennz with four or five joints; cerci present as 
minute one-jointed appendages; thoracic spiracles present; 
functional legs very small, indistinctly jointed . . CÉPHIDJE 

Ocelli absent; antennæ with three joints or less; cerci entirely 
absent . í 28 


. Antennæw ith dius seus | æ w mother XIPHYDRIIDÆ 


Antennæ with only a single joint. .. .. .. NDS. m9 
Metathoracic spiracles large, functional: sin with a | spine at 
tip; larvæ wood-borers 2 an aneasegeescseanunond SIRICIDA 
Metathoracie spiracles vestigial, non-functional; abdomen without 
a spine at tip; larvæ parasitic on wood-boring insects. 
ORÝSSIDÆ 
Parasitic species feeding internally in the eggs, nymphs, larvæ or 
EÐ Che CUNEP TENS 2..0.0.0.08.00 0000 0000 05 an0ans aa ða ``. 3l 
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32. 


33. 


34. 
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Free living or feeding externally on other insects, spiders, etc. or 
on plant materials, sometimes within a or in specially 
constructed cells or nests. .92 

Egg parasites. Various CHALCIDOIDEA; some . SERPHOIDEA 

especially SCELIÓNIDJE 

Parasites of nymphs, larvæ or pupæ or rarely of adult insects. 
ICHNEUMONOIDEA, many CHALCIDOIDEA, and SER- 

PHOIDEA; IBALIIDJE; some FIGÍTIDÆ 

Living in galls formed in the tissues of plants. CYNÍPIDZE and 
some FIGÍTIDÆ that are parasitic on them; a few CHALCI- 
DOIDEA (some EURYTOMIDZ and a few d eee na 

Not in plant galls . R de 33 

Living attached extet on 279 bede b i or E 
insects or spiders, sucking the body fluids through openings that 
they eut through the integument, occasionally crawling in- 


sided RN ALT TE a 34 
Not external feeders attached to the bodies of other insects or 
SDIders|sm aT 35 


Food-insect and feeder living in the cell, burrow or cavity in which 
the food-insect normally occurs when not parasitized; t.e 
the food has not been removed from its normal habitat. Most 
of the lower VESPOIDEA (SCOLIIDJE, TIPHIIDÆ, etc.); 
DRYÍNIDÆ (on Leaf-hoppers); RHOPALOSOMÁTIDÆ; 

PELECÍNIDJE; BETHÝLIDÆ 

Food-insects or spiders and feeder in a cavity, burrow, or specially 
constructed cell in which the food has been placed after being 
stung by the mother wasp; the cells or individual nests single, 
or if several cells are attached together, each is closed after 
being supplied with food and the larvæ receive no further care. 
Solitary Wasps. 

SPHECOIDEA, and most non-social VÉSPIDJE 


. Solitary forms, living in specially constructed cells with a store of 


honey and pollen; the cells usually single, but if in small groups, 
each is separately sealed after completion and contains a single 
larva......(APOIDEA); a few VESPIDÆ (MASARIDINJE) 
Social forms, living in communal nests together with numerous 
others and attended by adult ants, bees or wasps of the same 


species . Be os . 96 
Living E Messe d adib aL gray cantonal d fd ly at- 
tendant wasps on malaxated insect-food .... Social VESPIDÆ 


Not in bewonsbpap ccleaner: 
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37. Nests consisting of cells constructed of wax, often mixed with 

much earthy or other material. Social Bees............... 38 

Nests excavated in soil, in twigs, or other diverse locations, some- 

times consisting of papery material or containing silk, but 

never with hexagonal cells; body usually provided with some 
simple, hooked or otherwise modified stiff setze. Ants. 


FORMÍCIDÆ 
38. Cells hexagonal in cross section................... g ÁPIDÆ 
Cells rounded. Bumble-bees........ .......... BOMBIDÆ 
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Figs. 072-997. Larve and Pupe of Various Insects 


Calosoma, larva (Duncan) Coleoptera, Carabide. 

Dytiscus, larva (Maxwell-Lefroy) Coleoptera, Dytiseidæ. 
Caddis worm, larva (Duncan) Trichoptera, Phryganeide. 
Chrysopa, larva (Chittenden) Neuroptera, Chrysopide. 
Phyllophaga, larva (Forbes) Coleoptera, Melolonthide. 
Mallodon, larva, ventral view: Coleoptera, Prionidæ. 
Geometrid larva (Packard) Lepidoptera, Geometridæ. 
Hylastinus, larva (Chittenden) Coleoptera, Scolytidæ. 
Melanotus, larva (Forbes) Coleoptera, Elaterids. 

Saw-fly, larva (Maxwell-Lefroy) Hymenoptera, Tenthredinoidea. 
Acherontia, larva (Maxwell-Lefroy) Lepidoptera, Sphingidæ. 
Mylabris, larva (Howard) Coleoptera, Mylabride. 

Anatis, larva (Britton) Coleoptera, Coccinellide. 
Simulium, larva (Osborn) Diptera, Simuliide. 
Chrysobothris, larva (Chittenden) Coleoptera, Buprestidæ. 
Culex, larva (Dyar) Diptera, Culicidæ. 

Musca, larva (Howard) Diptera, Muscide. 

Pulex, larva (Chittenden) Siphonaptera, Pulicide. 

Gelechia, pupa, underside (Hunter) Lepidoptera, Gelechiidæ. 
Simulium, pupa (Miall) Diptera, Simuliide. 

Lyctus, larva (Hopkins) Coleoptera, Lyctidæ. 

Sialis, pupa (Davis) Megaloptera, Sialididæ. 

Cyllene, pupa (Hopkins) Coleoptera, Cerambycidz. 

Tipula, larva (Needham) Diptera, Tipulide. 

Gelechia, pupa, ventral side (Hunter) Lepidoptera, Gelechiidæ. 
Culex, pupa (Knab) Diptera, Culicidæ. 
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Part II 
(OY RN TEC TB TE, IE ID, IRR TR, ES TRIAR RO RODA 


CONSPECTUS OF THE HIGHER GROUPS OF TERRESTRIAL 
ARTHROPODS (EXCEPT INSECTS) 


Class ONYCHOPHORA 
Order MALACOPODA (Peripatidæ, Peripatopsidæ) 
Class ARACHNIDA 
Order MICROTHELYPHONIDA 
(Koeneniide) 
Order PEDIPALPIDA 
Suborder Uropygi 
(Thelyphonidæ, Schizomidæ) 
Suborder Amblypygi 
(Tarantulidæ, Charontidæ, Phrynidæ) 
Order RICINULEI 
(Ricinoididæ) 
Order SCORPIONIDA 
(Buthidæ, Scorpionidæ, Isehnuridæ, Diplocentridæ, Chactide, 
Vejovidæ, Bothriuridz) 
Order SOLPUGIDA 
(Galeodid:e, Solpugidæ, Hexisopodidæ) 
Order CHELONETHIDA á 
Suborder Heterosphyronida (Chthoniida) 
Suborder Diplosphyronida 
NEOBISIOIDEA (Syarinid:e, Neobisiidæ, Hyidæ, Ideoroncidæ) 
GARYPOIDEA (Menthidæ, Olpiidæ, Garypodidæ) 
Suborder Monosphyronida 
CHELIFEROIDEA (Cheliferidæ, Feaellidæ) 
Order PHALANGIDA 
Suborder Cyphophthalmi (Sironidæ) 
Suborder Laniatores (Oncopodidæ, Triænorhynchidæ, Assamiidæ, 
Phalangodidæ, Cosmetidæ, Gonyleptidæ) 
Suborder Palpatores 
PHALANGIOIDEA (Phalangiidæ) 
NEMASTOSOMATOIDEA (Acropsopilionid:z, Trogulidæ, Nemasto- 
somatidæ, Ischyropsalidz) 
Order ARANEIDA 
Suborder Liphistiomorphæ 
LirnisTIOIDEA (Liphistiidæ) 
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Suborder Avicularimorphæ 

ATYPOIDEA (Ctenizidz, Atypidæ, Migadidæ, Dipluridæ, Para- 
tropididæ, Pyenothelidæ) 

AVICULARIOIDEA (Barychelidæ, Aviculariidæ) 

Suborder Arachnomorphæ 

DyvsprRorpEA (Hypochilidæ, Filistatide, Dysderidæ, Oonop- 
idx, Hadrotarsidæ, Telemidæ, Caponiid:e) 

ARGIOPOIDEA ((Ecobiidæ, Urocteidæ, Psechridæ, Tengellidæ, 
Amaurobiidæ, Agelenidæ, Hersiliidæ, Zodariidx, Palpomanidx, 
Eresidæ, Pisauridæ, Lycosidæ, Oxyopidæ, Senoculidæ, Lepto- 
netidæ, Sicariidæ, Pholeidæ, Dictynidæ, Theridiidæ, Liny- 
phiidæ, Archæidæ, Uloboridæ, Dinopidæ, Argiopidæ, Mimet- 
idæ) 

CLUBIONOIDEA (Zoropsidæ, Acanthoctenide, Ctenidæ, Dras- 
idæ, Ammoxenidæ, Prodidomidæ, Homalonychidæ, Sparass- 
idx, Selenopidæ, Platoridæ, Thomiside, Aphantochilide, 
Clubionidæ, Attidæ) 

Order ACARINA 

Evroporpza (Cryptognathidæ, Bdellidæ, Eupodidæ) 

TROMBIDOIDEA (Trombidiidæ, Anystidæ, Erythræidæ, Cæcul- 
idæ, Tetranychidæ, Cheyletidæ) 

HypRaAcHNoIDEA (Halacaride, Hydrachnidæ, Hydrovoltziide, 
Limnocharidæ, Eylaidæ, Thermacaridæ, Protziidæ, Sperchon- 
idæ, Pseudohydryphantidæ, Hydryphantidæ, Limnesiidæ, 
Arrhenuridæ, Lebertiidæ, Atractididæ, Hygrobatidæ, Brachy- 
podidæ, Ewingidæ) 

IxopoiDEA (Argantidæ, Ixodid:e) 

PanasrrOIDEA (Holothyridæ, Spelæorhynchidæ, Spinturnicidz, 
Halarachnidæ, Uropodidæ, Parasitidæ, Dermanyssidæ) 

ORIBATOIDEA (Labistommatide, Hoplodermatidæ, Oribatidæ) 

ACAROIDEA (Tarsonemidæ, Canestrinidz, Tyroglyphidæ, Listro- 
phoridæ, Analgesidæ, Cytoleichidæ, Acaride) 

Dæmopicorpra (Eriophyid:e, Demodicidæ) 

Order PENTASTOMIDA 
CEPHALOBÆNOIDEA (Cephalobænid:c) 
LINGUATULOIDEA (Linguatulid:e) 

Class TARDIGRADA 

Order HETEROTARDIGRADA 
(Halechiniseidæ, Echiniscidæ) 

Order EUTARDIGRADA 
(Milnesiidæ, Macrobiotidæ) 

Class PAUROPODA 

Order HETEROGNATHA 

(Brachypauropodidæ, Pauropodidæ, Eurypauropodidæ) 
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Class DIPLOPODA 
Subclass PSELAPOGNATHA 
(Polyxenidæ) 
Subclass CHILOGNATHA 
Division OPISTHANDRIA 
Order LIMACOMORPHA 
(Glomeridesmidæ) 
Order ONISCOMORPHA 
(Sphærotheriidæ, Glomerid:e, Gervaisiidæ, Glomeridellidæ) 
Division PROTERANDRIA 
Superorder EUGNATHA 
Order POLYDESMOIDEA 

Suborder Polydesmidea (Polydesmid:e, Mastigodesmidæ, Crypto- 
desmidie, Stylodesmid:e, Oniscodesmidæ, Vanhoeffeniidæ, 
Peridontodesmidæ) 

Suborder Strongylosomatidea (Strongylosomatidæ, Sphærotrichop- 
idæ, Leptodesmidæ, Oxydesmidæ, Platyrhacidæ, Gompho- 
desmidæ, Sphæriodesmidæ, Rhacodesmidæ, Fontariidæ) 

Order NEMATOPHORA 

Suborder Chordumidea (Trachysomatide, Chamæosomatidæ, 
Metopidothrigidæ, Conotylidæ, Diplomaragnidæ, Caseyidæ, 
Underwoodiidæ, Chordeumidæ, Orobainosomatidæ, Faginidæ, 
Heteroporatiidæ, Verhæffiidæ, Heterolatzelidæ, Anthogon- 
ide, Brachychæteumidæ, Anthroleucosomatidæ, Neatracto- 
somatidæ, Pseudoclididæ, Rothenbuehleriidæ, Attemsiidæ, 
Opisthoeheiridze, Haplobainosomatidæ, Craspedosomatidæ) - 

Suborder Stemmiulidea (Stemmiulidæ) 

Suborder Striariidea( Striariidæ) 

Suborder Lysiopetalidea (Lysiopetalidæ, Dorypetalidæ, Callipod- 
idee) 

Order JULIFORMIA 

Suborder Julidea (Blaniulide, Julidæ) 

Suborder Spirobolidea (Spirobolidæ, Rhinocricide, Trigoniulid:e, 
Pachybolide, Spiromimidæ) 

Suborder Spirostreptomorpha (Spirostreptidæ, Harpagophoridæ, 
Odontopygidz, Cambalidæ, Pseudonannolenidæ, Pericambal- 
idæ, Cambalopsid:e, Physiostreptid:e) 

Superorder COLOBOGNATHA 
Order PLATYDESMIFORMIA (Polyzoniidæ, Siphonoeryptid:e, Si- 
phonophoridæ, Platydesmid:e, Siphoniulidæ) 
Class CHILOPODA 
Subelass ANAMORPHA 
Order SCUTIGEROMORPHA (Scutigeridæ) 
Order LITHOBIOMORPHA 
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LrrnontorpEA (Lithobiidæ, Henicopidæ) 
CERMATOBIOIDEA (Cermatobiidæ) 
CRrATEROSTIGMOIDEA (Craterostigmidæ) 
Subclass EPIMORPHA 
Order GEOPHILOMORPHA (Himantariidæ, Schendylidæ, Oryide, 
Mecistrocephalidæ, Geophilidæ, Soniphilidæ, Neogeophilidæ, 
Gonibregmatidæ, Sogonidæ) 
Order SCOLOPENDROMORPHA (Scolopendridæ, Cryptopidæ) 
Class SYMPHYLA 
Order CEPHALOSTIGMATA 
(Geophilellid:e, Scutigerellidæ, Scolopendrellidæ) 


CLASS ONYCHÓPHORA 
(MALACÓPODA, POLYPODA, PROTRACHE ATA) 


Moderate-sized or rather large, soft bodied, caterpillar-like species. 
Body elongate, gently narrowed at the ends, convex above, flattened 
below, bearing from fourteen to more than forty pairs of short, similar, 
annulate, but not distinctly jointed legs. Integument transversely 
wrinkled, each fold bearing many somewhat regularly disposed papillæ. 
One pair of annulated antennae. Mandibles blade-like, toothed and 
denticulate on the edge. Legs with a series of several transverse pads 
below near tip and two prominent apical claws. Excretory organs 
opening by a pore on the fourth and fifth pairs of legs. Sexual orifice 
near the posterior end of the body. Respiration by means of many 
long, unbranched tracheæ that open by minute spiracles scattered 
over the body. 


1. Sexual opening lying between the last pair of legs or behind them 
(Figs. 999, 1000, 1001); color pattern of body more or less bluish 
or greenish, at least in part; dorsal body folds or wrinkles very 
irregular, numbering from thirteen to twenty-six to each seg- 
meir ce ME PERIPATÓPSIDÆ 


a. Sexual opening between the last pair of legs, which are well de- 
veloped; no papillæ at bases of the legs. (Peripatóides, 
Ooperípatus, Symperípatus, austr.; Opisthópatus, i Mir 
Metaperípatus Chile) . jue  PERIPATOIDINÆ 

Sexual opening behind the last pair of legs; or between the last 
pair, in which case the last pair of legs are greatly reduced in 
size and strueture. -— oe equatorial Afr.; Paraperi- 
patus, malay.) . ARM .PERIPATOPSINJE 
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Sexual opening lying between the penultimate pair of legs (Fig. 
998); color pattern of body more or less brownish, reddish or 
purplish; dorsal body folds regular, numbering twelve (rarely 
twenty-four) to each segment ............. PERIPÁTIDJE 


a. Legs bearing from three to seven small, more or less distinctly 
jointed, conical papillæ at tip above, near the base of the claws. 
(Fig. 1002). (Macroperípatus, Epiperípatus, Plicatoperí- 





Figs. 998-1002. Onychophora 


998. Peripatus, apical part of body (Bouvier) Peripatide. 
999. Peripatoides, apical part of body (Bouvier) Peripatopsidæ. 
1000. Peripatopsiy, apical part of body (Bouvier) Peripatopsidæ. 
1001. Paraperipatus, apical part of body (Bouvier) Peripatopside. 
1002. Oroperipatus, underside of fourth leg. P, P, papille (Bouvier) Peri- 
patidæ. 


patus, Perípatus, Oroperípatus, neotrop.; Mesoperípatus, 
SAID MTM E" UU E PERIPATINÆ 
Legs bearing only two such papillæ at tip above, near the base 
of the claws; (Eoperípatus, malay.; Typhloperípatus, ind.). 
EOPERIPATIN A 


LITERATURE ON ONYCHOPHORA 


Bouvier, E. L. Monographie des Onychophores. Ann. Sci. Nat., (9) 2, pp. 
1-383, 5, pp. 61-318 (1905-07). 

CLARK, A. H. Distribution of Onychophora. Smithsonian Mise. Coll., 65, 
No. 1, pp. 1-25 (1915). 
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CLASS CRUSTACEA 
ORDER ISÓPODA 


As this group of Crustacea includes a small number of terrestrial 
forms, these have been included, especially since a few species occur 
abundantly in places where insects are commonly found. Two sub- 
orders are represented among the actually terrestrial species. 


ll 


1003 


1003. 
1004. 
1005. 
1006. 
1007. 
1008. 
1009. 


2. 


Body more or less depressed, cox of the walking legs developed 
into plate-like structures and fused with the tergites. (Suborder 
ONISGODIDEA)...———o CET TITEL 2 


1004 1005 





1006 1008 
Figs. 1003-1009. Isopoda 


Ligidium, second antenna (Richardson) Ligiidæ. 
Philoscia, mandible (Richardson) Oniscidæ. 
Haplophthalmus, mandible (Richardson) Trichoniscidæ. 
Porcellio, maxilliped (Richardson) Oniscidæ. 

Philoscia, first maxilla (Richardson) Oniscidæ. 

Porcellio (Richardson) Oniseidæ. 

Phreatoicus (Richardson) Phreatoicidæ. 


Body more or less compressed; coxæ small, the last six pairs free. 
(Fig. 1009). (Phreatoicópsis, Hypsimetòpus). (Suborder 


PHREATOICOIDEA) ................ PHREATOICIDE 
Uropods not forming an opereulum to cover the walking legs; 
abdominal segments freely movable.............s.sssss in 3 


Uropods forming an operculum or cover which conceals the walk- 
ing"lees? (Tylos) 7... m TT TL. TYLIDZE 
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3. Flagellum of second antenne multiarticulate. (Fig. 1003). 
(Ligia, Ligídium). (LIGYDID) ............ LIGIIDA 
Flagellum of second antennæ with not more than six joints. .... 4 

4. Mandible with the grinding surface well developed. (Fig. 1005) 
(Trichoníscus, Tithanétes, Brackenridgia, Haplophthal- 


mus, Androniscus) ................. TRICHONÍSCIDÆ 
Mandible with the grinding surface small, poorly developed. 
QU. TOO) F e o QT COT l 5 

5. Inner lobe of first maxilla bearing only two or three plumose 
process at its tip. (Fig. 1007) . oe 6 
Inner lobe of first maxillæ barne dep or more > (usually many) 
plumose processes. (Eubélum, Éthelum) .... EUBÉLIDÆ 

6. Terminal joints of maxillipeds small. (Fig. 1000). . oso So c cc 7 
Terminal joints of maxillipeds AR lamellar. Scyphax, Scy- 
phacélla) .. ds ee. .SCYPHACIDE 


7. Body capable al ane Sole unm ü eec pum head deeply im- 
mersed in the first thoracic segment; uropods short, not reach- 
ing beyond the tip of the abdomen. (Cúbaris (= Armadillo), 
Armadillídium, Péntheus, Spheroniscus, Uropódias). 

ARMADILLÍDIDÆ 

Body not capable of being rolled into a ball; head only slightly 
immersed in the first thoracic segment; uropods elongate, reach- 
ing beyond the apical abdominal segments. (Figs. 1004, 1006, 
1007, 1008). (Oníscus, Procéllio, Oroníscus, Philóscia, 
Synüropus, Tracheoníscus) ....... EIS ONÍSCIDJE 


CLASS ARÁCHNIDA 


Moderate-sized, small or very small, rarely large Arthropoda. Body 
formed of two groups of segments, a cephalothorax and an abdomen, 
which are usually clearly separate although sometimes entirely fused. 
Cephalothorax rarely provided with any movable sutures; abdomen 
usually more or less freely articulated and formed of several similar 
segments, the apical portion sometimes forming a tail-like prolonga- 
tion, or (spiders and mites) showing no sutures. Cephalothorax bear- 
ing six pairs of appendages, the first usually chelate; the second often 
hooked and fitted for chewing or crushing prey; second pair some- 
times sensory or fitted for walking, usually terminated in claws. No 
antennæ. No compound eyes; several simple eyes (two to twelve) usu- 
ally present. No wings. Respiration by tubular trache or by tracheal 
book-lungs or both. Development direct. Spiders, Mites, Ticks, 
Scorpions, Harvestmen, Tongue-worms. 
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Figs. 1010-1019. Various Arachnida 


1010. Buthus (Kracpelin) Scorpionida. 
1011. Cryptocellus (Ewing) Ricinulei. 
1012. Chelifer (Ewing) Chelonethida. 
1013. Galeodes (Dufour) Solpugida. 
1014. Tegenaria (Emerton) Araneida. 
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. Tetranychus (Woodworth) Acarina. 

. Liphistius (Warburton) Araneida. 

7. Protolophus (Banks) Phalangida. 

. Thelyphonus (Kraepelin) Pedipalpida. 
. Argas (Bishopp) Acarina. 


KEY TO THE ORDERS OF ARACHNIDA 


Abdomen distinctly segmented, no silk-spinning organs........ 2 
Abdomen not segmented, or when rarely with distinct sclerites 
(Liphistiidæ) with spinning organs (spinnerets) located at the 


muccleroistheszentcrame ee i EL eee eene 9 
Abdomen with the posterior segments forming a contrasting long 
taillikeprolongation c eed EL VIII ` os es 9 
Bost-abdomennot Ghosts eua al E; 5 


. Post-abdomen consisting of six segments, terminating in a promi- 


nent bulbous sting; abdomen broadly joined to the unsegmented 
cephalothorax; second ventral segment with a pair of comb-like 
organs; four pairs of book-lungs opening on the third to sixth 
sternites; pedipalpi stout, terminating in large pincers; legs 
fitted for walking, tarsi three-jointed. Distribution widespread, 
in warm dry countries. (Fig. 1010). Scorpions. 
SCORPIÓNIDA (Page 543) 
Post-abdomen very slender and many-jointed, not ending in a 
sting; abdomen narrowed at base, no comb-like ventral organs; 
tarstottirsøvlegsmanvajontcd oo oo oko 26 angencunaegeeandd 4 
Pedipalpi slender, similar to the walking legs; three pairs of book- 
lungs, opening on segments 4, 5 and 6 of abdomen. Minute 
species, under 3 mm. in length. Delicate, pale colored, tropical 
species. (Fig. 1020).. MICROTHELYPHONIDA (Page 539) 
Pedipalpi very stout, contrasting with the very long first pair of 
legs; two pairs of book-lungs, opening on segments 2 and 3. 
Moderate to large species. Tropical. Whip-scorpions. 
PEDIPALPIDA (Page 540) 
Abdomen constricted at base; front legs very long and with long 


triða PEDIPÁLPIDA (Page 540) 
Abdomen broadly joined to the cephalothorax; front tarsi not 
elongates a ss 6 


Pedipalpi with large pincer-like claws. Small flat species, usually 
living under the bark of trees. (Fig. 1012). Pseudoscorpions, 
Book-scorpions ............ CHELONÉTHIDA (Page n 

Pedipalpi without pincerdike laws, EE E LE 


538 BULLETIN: MUSEUM OF COMPARATIVE ZOÓLOGY 


7. Head distinct from the three-parted thorax; cheliceræ relatively 
large, their pincers opening up and down. Pale-colored, mostly 
nocturnal species, inhabiting hot dry regions. (Fig. 1013). 
Wind-scorpions, Solpugids ......... SOLPUGIDA (Page 546) 

Cephalothorax not distinctly divided into head and segments; 
cheliceræ usually smaller, their pincers not moving dorso- 
ventral dM F FFT I T 8 

8. Abdomen nine-segmented as indicated by the tergites; cheliceræ 
usually exposed; two eyes usually present, often on tubercles; 
legs usually excessively long and slender. (Fig. 1017). Cos- 
mopolitan, abundant. Harvestmen, Daddy-long-legs. 

PHALÁNGIDA (Page 551) 

Abdomen apparently four-segmented, with lateral as well as dorsal 

plates, and with a small terminal several-jointed piece; cheli- 

cer concealed by a large, pendant hood; eyes absent; legs only 
moderately long. (Fig. 1011). "Tropical, rare species. 

RICINÜLEI (Page 542) 

9. Abdomen joined to the cephalothorax by a narrow short stalk. 
(Figs. 1014, 1016). Cosmopolitan. Spiders. 

ARANEIDA (Page 554) 

Abdomen broadly fused with the cephalothorax. Widespread, 

Olten parasitic c PN eer ere ROT UNE CE 10 

10. Adult always with legs; usually with four, rarely two pairs; young 

frequently with three pairs; body surface very rarely bearing 

numerous transverse annulations; rarely living as internal para- 

sites. (Figs. 1015, 1019). Mites, Ticks .. ACARINA (Page 565) 

Adult legless, body long; finely transversely annulate; internal 
parasites of vertebrates. (Fig. 1083). Tongue worms. 

PENTASTÓMIDA (Page 579) 


LITERATURE ON ARACHNIDA 


TREATISES ON THE WHOLE CLASS, on DEALING WITH MORE 
THAN A SINGLE ODER 


Banks, N. Synopsis of North American Scorpions, Solpugids and Pedipalpi. 
American Naturalist, 34, pp. 421-427, (1900). 

Comstock, J. H. The Spider Book. Doubleday, Page & Co., Garden City, 
N. Y. (1912). (Contains also brief synopses of the North American repre- 
sentatives of several Orders of Arachnida in addition to the Araneida). 

Kocs, L. Arachniden Australiens. 1489 +274 pp. Nürnberg (1869-89). 

Lawrence, R. F. Arachnida of Southwest Africa, Pt. 2, Ann. S. Afr. Mus., 
25, pp. 217-312 (1928). 
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Pocock, R. J. Arachnida. Fauna British India (1900). 
Arachnida. In Biologia centrali-Americana. 71 pp. (1902). 
Simon, E. Araehnides de France, 1-7 (1874-1914). 
THORELL, T. Studi sui Ragni Malesi e Papuani. 4 parts. Genoa (1877-90). 
WaRBURTON, C. Arachnida, In Cambridge Natural History, 4, pp. 297-473 
(1909). 


ORDER MICROTHELYPHÓNIDA 
(PALPIGRADI; PALPIGRADA) 


Minute, delicate, elongate species with a long, jointed median 
appendage at the tip of the abdomen. Cephalothorax above consisting 
of a large carapace which bears the pedipalps and the first three 





10 20 


Figs. 1020-1023. Microthelyphonida 


1020. Kænenia (Wheeler) Kæneniidæ. 

1021. Kænenia, apical part of third leg (Börner) Kæneniidæ. 
1022. Kænenia, two joints of flagellum (Bórner) Kæneniidæ. 
1023. Kænenia, apex of abdomen (Börner) Kæneniidæ. 


pairs of legs, and a small, separate posterior section which bears the 
fourth pair of legs. Chelicerz large, chelate; pedipalps leg-like, nine- 
jointed, bearing a pair of claws at tip. First pair of legs the longest, 
twelve-jointed, the tarsi consisting of several segments, terminated by 
a pair of claws. Second and third legs seven-jointed; fourth eight- 
jointed, all with a pair of claws at tip. Eyes absent. Mouth anterior. 
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Respiration by three pairs of lung sacs, opening on the fourth to sixth 
abdominal segments below. Abdomen elongate-oval, consisting of 
eleven segments, the third to seventh segments larger than the others. 
Apex of abdomen bearing a long, slender median appendage consisting 
of nine to fifteen moniliform joints, bearing sparse bristly hairs. (Figs. 
1020, 1021, 1022, 1023). 

One family. (Komnénia, widespread in tropical and subtropical 
countries eR RS EENEN II DÆ 


LITERATURE ON MICROTHELYPHONIDA 


Hansen, H. J. Biospeologica LIII. Palpigradi. Arch. Zool. Paris, 65, pp. 167- 
180 (1926) (with bibliography). 
KRAEPELIN, K. Palpigradi. Das Tierreich, Lief. 12, pp. 1-3 (1901). 


ORDER PEDIPÁLPIDA 
(PEDIPÁLPI) 


Large or moderate-sized species with heavily chitinized integuments. 
Cephalothorax forming a solid carapace, or with two small thoracic 
segments separated by sutures. Cheliceræ claw-like. Pedipalpi six- 
jointed, strong, sometimes very stout, clawed at apex or imperfectly 
chelate, sometimes very long; first pair of legs sensory in function, 
forming a long, many-jointed filament; other legs stouter and fitted 
for walking, the tarsi with claws at tip. Abdomen consisting of ten 
or eleven segments; sometimes with a long slender many-jointed 
median apical appendage or filament, sometimes rounded at apex and 
without appendage. Respiration by book-lungs in the second abdomi- 
nal segment and sometimes also in the third. Restricted to warm 
countries. Whip-scorpions and Tailless whip-scorptons. 


1. Cephalothorax elongate, longer than wide, its lateral margins 
more or less parallel except in front; last three segments of 
abdomen very small, the abdomen at apex with a median ap- 
pendage, which is usually long and consisting of numerous 
joints, rarely short and one-jointed; femur and tibia of pedi- 
palpi rarely spinose. (Suborder UROPYGI)..... ree. 2 

Cephalothorax short and broad, more or less expanded laterally, 
the lateral margins strongly convex; abdomen blunt and rounded 
atapex, without a median appendage at apex; femur and tibia of 
pedipalpi strongly spinose. (Suborder AMBLYPYGI)...... 3 
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2. Cephalothorax dorsally with an undivided shield; eyes well de- 
veloped, two close together on a tubercle in front and a group 
of three large ones toward each lateral margin; abdominal 
appendage long, filiform, consisting of many movable joints; 
tarsus of first pair of walking legs (second legs) seven-jointed 
and at least four times as long as the metatarsus; second and 





1026 


Figs. 1024-1026. Pedipalpida 


1024. Damon (Pocock) Tarantulidæ. ; 

1025. Schizomus, metatarsus and tarsus of first pair of legs of female 
(Graveley) Schizomidze. : 

1026. Schizomus, apex of abdomen. Schizomidæ. 


third segments of abdomen each with a pair of book-lungs. 
(Fig. 1018). (Mimoscórpius, Tetrabàlius, Hypóctonus, 
malay.; Thelyphonus, indomal.; Typopéltis, As.; Mastigo- 
próctus, Thelyphonéllus, Am.). .... THELYPHÓNIDJE 
Cephalothorax dorsally divided into a head and two free thoracic 
segments separated by membranous sutures and bearing the 
third and fourth pairs of legs; median eyes absent, at most one 
pair of lateral eyes; abdominal appendage short, in female sub- 
cylindrieal and divided into three or four scarcely movable 
joints; in the male thickened and one-jointed; tarsi of first 
pair of walking legs six-jointed, less than twice as long as the 
metatarsus (Figs. 1025, 1026); only one pair or book-lungs, in 
the second segment. (Schízomus, ethiop., ind.; Trithyreus, 
indomal., neare.) ........................ SCHIZÓMIDÆ 
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3. Tibia of the fourth pair of legs divided by sutures into three or 
four sections, the tarsus four or five-jointed; apical spurs of 
tibiz of pedipalpi extending laterally.......... ......... 4 

Tibia of the fourth pair of legs not divided, or consisting of only 
two sections; the tarsus four-jointed; apical spurs of tibiæ of 
pedipalpi directed forward. (Fig. 1024). (Tarantula (= Phry- 
nichus) ethiop., ind.; Damon, Titanodámon, ethiop.). 
(PHRYNICHINA, Krepclin 1899) .... TARANTULIDE 

4. Tarsi five-jointed, with a pulvillus at the base of the claws; second 
abdominal tergite sometimes distinctly margined. Old World 
species. (Charon, indomal.; Charinus, ethiop., malay.; 
Catagéus, Stygophrynus, ind.; Sarax, austromal.). 

CHARONTIDE 

Tarsi four-jointed, without pulvillus; second tergite not margined. 
New World species. (Phrynus (= Tarántula), Hemiphrynus, 
Acanthophrýnus, Heterophrynus, Am.). . PHRÝNIDÆ 


LITERATURE ON PEDIPALPIDA 
Borner, C. Pedipalpida. Zoologica, Heft 42 (1904). 
GRAVELEY, F. H. Revision of the Oriental subfamilies of Tarantulidæ. Rec. 
Indian Mus., 11, pp. 488-455 (1915). 
Indo-australian Thelyphonidæ. Rec. Indian Mus, 12, pp. 59-85 
(1916). 
KRAEPELIN, K. Revision der Tarantuliden. Abh. naturh. Ver. Hamburg, 13, 
pp. 1-53 (1895). 
Revision der Uropygi. Abh. naturh. Ver. Hamburg, 15, 60 pp. (1897). 
Pedipalpida. Das Tierreich, Lief. 8 (1899). 


ORDER RICINULEI 
(MERIDOGÁSTRA, RIIGNOGÁSTRA) 


Small or very small species with extremely thick, hard integument. 
Body elongate oval, without long tail-like prolongation at the apex 
of the abdomen but with a very short three segmented projection. 
Cephalothorax bearing anteriorly a large movable hood which when 
folded down completely hides the chelicerz; cheliceræ chelate. Eyes 
absent. Pedipalpi five-jointed, short; geniculate at the apex of the 
femur; tarsus minute, opposed to a small projection at the tip of the 
tibia. Legs rather stout, the second pair the longest; tarsi of second 
to fourth legs five-jointed. Abdomen oval, broadly joined to the 
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cephalothorax, consisting of nine segments, basal ones very short; 
three to six much longer; six to nine forming a very short retractile 
apical tubercle. Respiration by tubular tracheæ opening by a pair of 
spiracles at the sides of the cephalothorax above the third coxa. (Fig. 
1011). 

The living species form a single family. (Ricinóides (=Crypto- 
stémma), ethiop.; Cryptocéllus, neotrop.). (CRY PTOSTEM MAT- 
IDA, HOLOTÉRGIDÆ, CURCULOIDIDE, POLIOCHERID &). 

RICINÖIDIDÆ 


LITERATURE ON RICINULEI 
Hansen, H. J. and W. Sérenson. Two Orders of Arachnida. 178 pp. Cam- 
bridge, Eng. University Press (1904). 
Ewing, H. E. A Synopsis of the Order Ricinulei. Ann. Entom. Soc. America, 
22, pp. 583-600 (1929). 


ORDER SCORPIÓNIDA 
(SCORPIONES) 

Large or very large species. Cephalothorax and abdomen broadly 
attached; cheliceræ chelate; pedipalpi very large, bearing a large 
swollen chela at the apex. Cephalothorax with a pair of median eyes 
near the middle and a group of two to five lateral eyes at each side; 
rarely absent. Basal portion of abdomen broad, the five apical seg- 
ments much narrower, forming a highly flexible postabdomen, the last 
segment of which bears a sting at apex and contains a poison gland. 
Four pairs of legs, each consisting of seven segments; tarsi three- 
jointed. Underside of abdomen at base with a pair of movable pec- 
tinate organs. Respiration by book-lungs opening by paired slits on 
the third to sixth abdominal segments. Mainly tropical species. 
Scorpions. 


1. Sternum large, at least half as long as wide and often longer than 
wide, pentagonal or frequently much narrowed anteriorly; 
generally nearly as large as or larger than the genital plate 
whichilies behimadmtam (bigs. 103135 1032) Ree 2 

Sternum much reduced in size, forming two narrow transverse or 
oblique plates that are sometimes barely visible, therefore much 
wider than long (Fig. 1033); tip of tarsus without a lobe at the 
side. (Bothriürus, Brachiostérnus, Théstylus, Urophón- 
ius, neotrop.; Cercophónius, Austr.). . . BOTHRIÚRIDÆ 
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2. Legs with a spine or thorn in the connecting membrane between 
the last two tarsal joints, only on the outer side; sternum pen- 
tagonal, not triangularly narrowed in front................ 3 

Legs with one or two spines or thorns internally and externally 
in the membrane between the second and last tarsal joints 
(Figs. 1027); sternum sometimes triangularly narrowed in 


ALONG Goeth. oos asus OO... LINE 5,370 3 NG 
1027 1029 A 
A | 
| 
1028 1030 


Figs. 1027-1033. Scorpionida 


1027. Centruroides, tarsus of fourth leg. Buthidæ. 
1028. Pandinus, tip of last tarsal joint. Scorpionidæ. 
1029. Vejovis, tip of last tarsal joint. Vejovidæ. 
1030. Iomachus, tip of last tarsal joint, Ischnuridæ. 
1031. Centruroides, sternum. Buthidæ. 

1032. Pandinus, sternum (Kraepelin) Scorpionidæ. 
1033. Bothriurus, sternum (Kraepelin) Bothriuridæ. 


3. Postabdomen (narrowed, tail-like, apical body segments) with the 
four basal segments each bearing below a pair of longitudinal 
keelsnear themedian line eee TEE Í 

Postabdomen with only one median ventral keel. (Uródacus, 
Austr.; Hemiscórpion, palæarc.). (See couplet 5). 
SCORPIONIDA, part 

4. Last segment of postabdomen with a distinct thorn or tubercle 
below the sting; chela flat or rounded; last joint of tarsi with 
two rows of spines beneath. (Diplocéntrus, Oiclus, neotrop.; 


INéboNpalsarc)N n, TOREM DIPLOCENTRIDE 
Last segment of postabdomen simple, without thorn or tubercle 
benesithithe’ sting" -— 27 399. en V 5 


5. Tip of last tarsal joint rounded or acute and produced on the 
sides to form a lobe the edge of which forms an acute angle 


6. 
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with the apical projection that lies dorsally between the claws. 
(Figs. 1028, 1032). (Scórpio, palæarc., ethiop.; Pandinus, 
Opisthophthálmus, ethiop.; Heterométrus, indomal.). 
SCORPIÓNIDÆ 
Tip of last tarsal joint more or less truncate, without rounded 
lobes, its apical edge forming a right angle with the dorsal 
projection between the claws; last tarsal joint below with spines 
or bristles. (Fig. 1030). (Ischnürus, Hadógenes, ethiop.; 
Opisthacánthus, cthiop., neotrop.; Hormürus, indoaustr.; 
Iómachus, ethiop., ind.) ................ ISCHNURIDE 
Three to five lateral eyes in a group at each side of the cephalo- 
thorasainghant ae eee os TT. 7 
Only two lateral eyes at each side of cephalothorax, or lateral eyes 
ADSCHUN SNR ECT ITA CHÁCTIDÆ 


This family is divisible into four well-marked subfamilies as follows: 


a. 


“J 


Group of two lateral eyes without a pale spot just behind the eyes; 
movable finger of cheliceræ without well dev ME teeth, or 
with only a single tooth on its lower surface. . SÅ 

Å pale spot Behind each group of two lateral eyes; movable finger 
of cheliceræ with a number of teeth on its lower surface. (Chæ- 

. rílius, indomal.). (CHÆRILIIDÆ) ....... CHÆRILIINÆ 

Four basal segments of postabdomen with a ventral keel on the 
median line; ventral surface of body granular or minutely 
tuberculate. (Megacórmus, neotrop.) .. MEGACORMINÆ 

Four basal segments of postabdomen without any distinct keels 
below, or with a pair, one on each side of the median line. ...c 

Hand (basal thickened portion of the apical joint of the pedi- 
palpi) with a strong keel above which divides the surface into 
two surfaces that meet almost at a right angle. (Euscórpius, 


Dalec  —— o  —À EUSCORPIINZE 
Hand rounded, or if keeled, not as above. (Cháctas, Bróteas, 
Teuthraüstes, neotrop.)..................-. CHACTINÆ 


Sternum more or less triangular, strongly narrowed in front; 
first tarsal joint of third and fourth pair of legs often with a 
thorn at tip; three or five lateral eyes; last segment of postabdo- 
men often bearing a spine beneath the sting. (Figs. 1010, 1027, 
1031). (Büthus, palæare., ethiop., indomal.; Isométrus, 
widespr.; Títyus, Centruróides, Am.; Anánteris, neotrop.; 
Uropléctes, Archisométrus, E indoaustr.; Isome- 
tróides, austr., Buthéolus, palæarc., Parabüthus, ethiop.). 

BÚTHIDÆ 
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Sternum with parallel sides, usually wider than long, with a 
deeply impressed median groove; three lateral eyes; last seg- 
ment of postabdomen always without a spine beneath the 
sting. (Fig. 1029). (Vejóvis, Hadrürus, N. Am.; Scórpiops, 
ind.; Hadruróides, Carabóctonus, neotrop.; Iürus, palæarc.). 

VEJÓVIDÆ 


LITERATURE ON SCORPIONIDA 


Ewing, H. E. Scorpions of the Western United States. Proe. U. S. Nat. Mus., 
73, No. 2730, 24 pp. (1928). 

Govan, L. H. Key to Egyptian Scorpions. Cairo Ministry Agric. Egypt. Bull. 
76, 7 pp. (1927). 

Hewitt, J. Survey of the Scorpion Fauna of South Africa. Trans. Roy. Soc. 
South Africa, 6, pp. 89-192 (1918). 

KAsTNER, A. Scorpione (Scorpionida). In Tierwelt Mitteleuropas, 3, Lief. 1, 
pp. II 1-3 (1928). 

KRAEPELIN, K. Revision der Skorpione. Jahrb. Hamburg. wiss. Anst., 8, pp. 
1-144, (1891); 11, pp. 1—248, (1894); 12, pp. 1-24 (1895). 

Scorpionida. Das Tierreich. Lief. 8 (1899). 


ORDER SOLPUGIDA 
(SOLÍFUG Æ) 


Large or moderately large, pale-bodied, very active species. Cheli- 
cere very large, chelate, moving in a vertical plane. Cephalothorax 
bearing only one pair of legs, separated from three distinct thoracic 
segments to each of which a puir of legs is attached. Abdomen elongate, 
oval, consisting of ten segments, without terminal filament or ap- 
pendage. Pedipalpi long, leg-like, six-jointed. Tarsus of pedipalpi 
and first pair of legs one-jointed; second to fourth legs with the tarsi 
often several-jointed; tarsi usually provided with claws. Respiration 
by tracheæ that open through spiracles behind the first pair of legs 
on both the first and second abdominal segments. Distribution tropical 
and subtropical, most generally in dry or arid regions. 


1. Fourth pair of legs ending in a pair of claws as do the second and 
third pairs; basal portion of fourth pair of legs (including the 
coxee and two trochanters) clearly shorter than the remainder 
of the leg (femur, tibia and two tarsal joints); fourth legs with 
the basal section of femur very much shorter than the apical 
(Set ster somes R A S 2 
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Fourth pair of legs without claws, these replaced by short spines; 
basal portion of fourth leg almost as long as the remainder of 
the leg; basal section of femur of fourth leg longer than the 
apical section. (Hexisopus, S. Afr.) ..... HEXISOPÓDIDÆ 

2. Spiracles of second and third abdominal segments covered by a 
plate which has a finely serrated posterior margin; tarsus of 
pedipalpi freely jointed and capable of folding against the meta- 
tarsus. (Galeódes, palearc., ind.; Paragaleódes, palæarc.). 

GALEÓDIDZE 


Be 
1036 


1037 





1038 
Figs. 1034-1039. Solpugida 


1034, Gnossipus, chelicera in lateral view (Kraepelin) Solpugide. 
1035. Solpugid, third leg (Ewing). 

1036. Eremobates, chelicera in lateral view (Putnam) Solpugide. 
1037. Eremobates, head in dorsal view (Putnam) Solpugidz. 

1038. Eremobates, tip of pedipalpus (Putnam) Solpugide. 

1039. Solpuga, tip of flagellum of pedipalpus (Kraepelin) Solpugide. 


Spiracles of the second and third abdominal segments not covered 
by serrated plates, freely visible or concealed by lateral folds; 
tarsus of pedipalpi immovably attached to the metatarsus al- 
though separated by an apparent suture. (Figs. 1034, 1036, 
1037, 1038, 1039). (Solpüga, Desia, Gnosippus, Ceréma, 
ethiop.; Rhagédes, ethiop., As.; Dínorhax, indomal.; Saró- 
nomus, neotrop.; Ammótrecha, Eremóbates, Am.; 'Gylip- 
pus, Kárschia, kana) E LE. SOLPÜGIDJE 


LITERATURE ON SOLPUGIDA 
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548 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY 
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149 pp. (1882). 

Simon, E. Essai d'une Classification des Galéodes. Ann. Soc. Entom. France, 
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, 


ORDER CHELONÉTHIDA 


(PSEUDOSCORPIÓNIDA; PSEUDOSCORPI ÓNES, 
CHERNETIDE A) 


Small or very small Arachnida with flattened body. Cephalothorax 
unjointed, although sometimes with distinct transverse grooves; 
abdomen with 11 or 12 tergites, each often composed of a pair of 
plates, narrowly separated along the median line. Chelicerz two- 
jointed, chelate. Pedipalpi very large, six-jointed, much longer than 
the walking legs, their tarsi forming a much enlarged pincers-like 
grasping organ. Legs six-jointed, the tarsi one or two-jointed and 
the femur sometimes divided into two sections; tarsi with a pair of 
apical claws. Cephalothorax narrower than the abdomen which is 
often much widened; abdomen without any apical prolongation, joined 
to the cephalothorax along its entire base. Eyes two or four, placed 
near the sides of the carapace; sometimes wanting. Respiration by 
tracheæ opening by four spiracles placed just behind the second 
and third abdominal plates at the sides of the body. Genital aperture 
on the first sternite. Slow-moving carnivorous species of retiring 
habits, livmg under bark, stones, etc. False-scorpions; Book-scorpions. 


1. Tarsi of the first two pairs of legs one-jointed; those of the third 
and fourth legs two-jointed. (Suborder HETEROSPHYRÓN- 
IDA). (Chthénius, holarc.; Ditha, neotrop., ind.; Tyran- 
nochthónius, widespr.; Verrucaditha, Mundochthónius, 
lg E 

Tarsi of all four pairs of legs with the same number of joints. . 

. Tarsi two-jointed. (Suborder DIPLOSPHYRÓNIDA). ....... : 

Tarsi one-jointed (Fig. 1040). (Suborder MONOSPHYRÓN- 
IDA) . ER : 5.9 

3. Movable Min of cst deny alduna, sifoni a 
true subapical lobe; carapace usually produced d in 
front. (Superfamily NEOBISIOIDEA). . S. 

Movable finger of cheliceræ with a single tee lore or tooth 
which is rarely secondarily subdiv E but never multidenticu- 
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late; carapace in front, often somewhat emarginate, rarely if ever 
produced medially. (Superfamily GARYPODOIDEA) .... 7 
4. Venom apparatus present in the fixed finger of the claw only, the 
movable finger with a definite sheath for the reception of the 


Sl A ` 5 
Venom apparatus present in both the fixed and movable fingers; 
a sheathing structure rarely present in either finger. ......... 6 





Figs. 1040-1043. Chelonethida 


1040. Chelifer, fourth leg (Ewing) Cheliferidz. 
1041. Chelifer (Tullgren) Cheliferidæ. 

1042. Chelifer, pedipalpus (With) Cheliferidæ. 
1043. Ideoroncus, pedipalpus (With) Ideoroncide. 


5. Pleural membrane of abdomen smoothly longitudinally plicate, 
never granulate; femur of fourth pair of legs with an oblique 
cross-suture (rarely nearly perpendicular to the longitudinal 
axis). (Chitra, Syarinus, Hyarinus, nearc.). SYARÍNIDÆ 

Pleural membrane granulate or granulate-striate; femoral articu- 
lation of fourth pair of legs truly vertical to the longitudinal 
axis of the femur-patella. (Neobísium, Microbísium, hol- 
arc.; Blóthrus, Róncus, palæarc.) ...... NEOBISIIDÆ 

6. Pleural membrane of abdomen granulate; claw with twelve tac- 
tile setze on the fingers. (Hya, indomal.) ........ .. HYIDJE 
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Pleural membrane of abdomen evenly longitudinally plicate; 
fingers of claw usually with many more than twelve tactile setze. 
(Fig. 1043). (Ideoróncus, Béchica, neotrop.; Albiorix, 
N. Am.; Shravàna, indomal.) ........... IDEORÓNCIDÆ 

Venom apparatus present in both the movable and fixed fingers 
of the claw; no sheathing structure on either claw to receive the 
venom tooth TV a ` ` TEC ` 8 

Venom apparatus present in the fixed finger of the claw only; a 
well developed sheathing structure present on the movable 
finger to receive the venom-tooth. (Ménthus, nearc., neotrop.). 

MÉNTHIDÆ 
8. Pleural membrane of abdomen smoothly and evenly plicate; 
carapace not or rarely noticeably narrowed in front; sides of 
abdomen more or less parallel, the abdomen not greatly wider 
than the cephalothorax. (Ólpium, palæarc.; Garypinus, 
Am.; Seriànus, nearc., neotrop., indomal.; Solinus, nearc., 
Austr.; Hörus, ethiop.; Xenélpium, indoaustr.) .. OLPIIDÆ 
Pleural membrane prickly, granular, or irregularly wrinkled; cara- 
pace narrowed in front, clearly triangular; abdomen subovate, 
much broader than the cephalothorax. (Gárypus, palæarc., 
neotrop.; Geogárypus, palæarc., indomal.; Lárca, holarc.; 
Anagarypus, austromal.; Maorigárypus, austr.). 
GARYPÓDIDJE 
OF ontwellldevelopedseyesms o S sn ear 10 
Two eyes or none. (Figs. 1040, 1041, 1042) ... . CHELIFÉRIDJE 

10. Carapace triangular, narrowed in front, without horn-like proc- 

esses in front of the eyes; abdomen without pleural plates. 


AT 


(Synsphyrðnus, Austr.) ........... GARYPODIDÆ, part 
Carapace not triangular, with two or more prominent horn-like 
processes in front of the eyes .............. FEAELLIDA 


LITERATURE ON CHELONETHIDA 


Barzan, L. Revisione dei Pseudoscorpioni de Paraguay. Ann. Mus. Civ. 
Genova (2), 29, pp. 401—451 (1890). 
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ORDER PHALANGIDA 
(O PILIONES) 


Usually moderate-sized species with long or very long legs. Cephalo- 
thorax not separated from the abdomen by a constriction, forming an 
unsegmented or very indistinctly segmented dorsal carapace. Abdo- 
men segmented, with nine dorsal plates and fewer ventral ones. Head 
with two eyes, often on stalk-like tubercles. Cheliceræ three-jointed, 
chelate; rather long and sometimes thickened. Pedipalpi similar to the 
legs, but usually much shorter. Legs very long and slender; coxæ 
very large and firmly attached to the body. Respiration by tracheæ; 
one pair of spiracles opening ventrally near the base of the abdomen. 
Harvestmen, Daddy-long-legs. | 


1. Genital opening covered by a movable plate or operculum; open- 
ings of the scent glands situated at the side margin of the 
cephalothorax, noton tubercles ase TT TS 2 

Genital opening exposed, not covered by an operculum; scent 
glands each placed upon a conical protuberance at the sides 
of the cephalothorax. (Fig. 1045). (Suborder CYPHOPH- 
THALMI). (Siro, palæarc.; Ogóvea, ethiop.; Midpsalis, 
Stylocéllus, Indomal.; Péttalus, ind.)......... SIRÓNIDÆ 

2. Pedipalpi stout, their tarsi with a strong grasping claw; apical 
joint of the tarsus of first and second pairs of legs with only one 
simple claw; the third and fourth tarsi with either two, or with 
a tridentate claw; sternite of first abdominal segment much 
reduced, not reaching in front of the hind coxæ; hind legs usu- 
ally the longest. (Fig. 1044). (Suborder LANIATORES). ..3 

Pedipalpi slender, palpiform, their tarsi with a weaker claw which 
is occasionally lacking; apical joint of all four tarsi with only 
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one simple claw; sternite of first abdominal segment extending 
much in front of the hind coxæ; second pair of legs the longest. 
(Suborden ATA RE SA 

3. Last four tergites freely movable, not fused.................. 
All tergites except the apical one fused to form a seutum, the latter 
forming a movable anal plate. (Fig. 1044, 1051). (Óncopus, 
Gnómulus, Pelítnus, Indomal.) ........ ONCOPÓDIDÆ 


A 00 


1044 





1045 1046 





Figs. 1044-1051. Phalangida 


1044. Oncopus, anterior part of body in profile (Roewer) Oncopodidæ. 
1045. Pettalus, apical part of abdomen (Roewer) Sironide. 

1046. Ortholasma, anterior part of cephalothorax (Roewer) Trogulidæ. 
1047. Acropsopilio, underside of body (Roewer) Acropsopilionidæ. 
1048. Trogulidæ, pedipalpus (Roewer) Trogulidz. 

1049. Phalangiidæ, pedipalpus (Roewer) Phalangiidæ. 

1050. Gonyleptids, pedipalpus (Roewer) Gonyleptidæ. 

1051. Oncopodidæ, pedipalpus (Roewer) Oncopodidæ. 


4. Third and fourth tarsi each with a pair of apical claws which 
are simple or furnished with curved teeth. ................. 5 
Third and fourth tarsi each with a single three-pronged claw; or 
in partly grown specimens with a single claw furnished with 
denticles laterally. (Triændnyx, neotrop.; Scleróbunus, 
neare.; Núncia, Soerensenélla, Austr.; Acumóntia, Mada- 
gasc.; Adæum, Ceratomóntia, ethiop.). 
TRIÆNONÝCHIDÆ 
5. Pedipalpi carried with the tips curved backwards behind the 
patella, weakly armed; anterior margin of the cephalothorax 
below with five erect, conical teeth. (Assàmia, Metassàmia, 
indomal.; Trionyxélla, ind.; Mérmerus, mal.; Macrodam- 
pétrus, Dampétrus, Mosóia, Austr) .... ASSAMIIDJE 


= 
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Pedipalpi not curved, held straight forward or at most bent to 
the side of the cheliceræ; anterior margin of the cephalothorax 
sometimes sharply excavated, but never with five erect, coni- 


Cal te SnO ve c EE eR RØRE 6 
Tarsi of the third and fourth legs each with a false elaw (pseudo- 
nyomon OSAP Whe HAO LS oo. so oo eo onan TN d 


Tarsi of third and fourth legs without a pseudonychium. (Bel- 
oniscus, Obaloniànus, indomal.; Scotolémon, palæarc.; 
Phalangódes, Am.; Zalmóxis, Austr.; Metabiántes, cthiop.). 

PHALANGÓDIDJE 

Pedipalpi weak, their femur, tibia and tarsus broadly flattened 
and keeled, curved in front of and to the side of the cheliceræ; 
all joints of the pedipalpi almost unarmed, without stout spines. 
(Libitóides, Metacynórta, Am.; Paravanónes, Cynórta, 
Cynórtula, Metarhaucus, Flírtea, Ergínulus, neotrop. )% 
(PATTINI D A o e e ensi ha occae COSMÉTIDÆ 

Pedipalpi very stout, their femur not flattened, their tibia and 
tarsus rounded, at most flattened beneath between the stout 
tibial and tarsal spines, not keeled; the pedipalpi porreet and 
not curved toward the cheliceræ. (Fig. 1050). (Discoc$r- 
tus, Metagynódes, Eusárcus, Pachylöides, Wéyhia, Gony- 
léptes, Goniosóma, Cælopýgus, neotrop.). 

GONYLÉPTID/E 

Tarsi of the pedipalpi always shorter than their tibiz (Fig. 1048); 
without, or with only a very minute claw; maxillary lobe of the 
second coxa very small or absent, never freely movable; no ac- 
cessory spiracles on the legs. (Superfamily NEMASTOSOMA- 
TOIDEA) . Ba SST 

Tarsi of the pedel E decr hen F fihus aod always 
with a distinct, simple or pectinate claw; maxillary lobe of the 
second coxa distinct, freely movable, lose and narrow; two 
accessory spiracles on the first to fourth tibiæ. (Fig. 1049). 
(Lacínius, Phalángium, Opilio, holarc.; Caddo, nearc.; 
Mitopus, Odiéllus, palæarc.; Rhampsinitus, ethiop.; Gag- 
rélla, indoaustr.). (Superfamily PHAL: \NGIOIDEA). 

PHALANGIIDÆ 

Eyes large, highly convex, widely separated, not on a common 
ocular tubercle, placed one at each side of the cephalothorax. 
(Fig. 1047). (Acropsopílio, neotrop.). 

ACROPSOPILIÓNIDÆ 

Both eyes placed on a common median ocular tubercle. ....... 10 
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10. Ocular tubercle separated distinetly from the anterior margin of 
the cephalothorax which is sharply truncate, exposing the 
clielieerzolandSpedipalpee P T TTE 11 

Ocular tubercle placed at the anterior margin of the cephalothorax 
and forming with it a large lobe which covers the cheliceræ and 
pedipalpi from above. (Figs. 1046, 1048), (Trógulus, Di- 
cranolásma, palæarc.; Ortholásma, Dendrolásma, nearc.). 

TROGÜLIDÆ 

11. First and second thoracic tergites fused together in the cephalo- 
thorax; first to fourth coxæ each with a series of tubercles before 
and behind. (Nemastosóma, holarc.; Crósbycus, nearc.). 

NEMASTOSOMÁTIDÆ 

First thoracic tergite fused with the cephalothorax and forming 
à prosoma; second thoracic tergite free, not fused with the 
cephalothorax nor the first tergite; first to fourth coxæ without 
an anterior and posterior row of tubercles. (Ischyrópsalis, 
palæarc.; Táracus, Sábacon, Tomicomérus, nearc.). 

ISCHYROPSÁLIDJE 


LITERATURE ON PHALANGIDA 


Banks, N. Synopsis of North American Phalangida. American Naturalist, 
35, pp. 669-679 (1901). 
Brspor, S. C. and C, R. Crospy. Phalangida of the Southeastern United States. 
Journ. Elisha Mitchell Soc., 1924, pp. 8-26 (1924). 
Rorwer, C. F. Die Weberknechte der Erde. 1116 pp. Jena, G. Fischer. 
(1923). 
Weitere Weberknechte. Abh. Naturw. Ver. Bremen, 26, pp. 261-402 
(1927). 
Weberknechte (Opiliones). In Tierwelt Mitteleuropas, 3, Lief. 1, pp. 
V 1-10 (1928). 
Waker, M. E. Revision of Phalangida of Ohio. Ohio State Univ. Studies, 
Biol. Surv., Bulletin 19, 4, No. 4, pp. 153-175 (1928). 


ORDER ARANEIDA 


Small or moderate-sized, rarely large Arachnida. Cephalothorax 
usually oval, the head frequently separated by an indistinct suture. 
Usually eight simple eyes, sometimes less or occasionally none. First 
pair of appendages (cheliceræ) hooked or chelate, each provided with a 
poison-gland opening near the tip. Second pair of appendages (pedi- 
palpi) six-jointed, with one-jointed tarsi; similar to, but usually much 
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shorter than the four pairs of walking legs which are seven-jointed. 
Tarsi two-jointed, clawed at tip and often with additional claws or 
bristles used for manipulating the web. Abdomen almost always 
entirely unsegmented, its integument thinly chitinized, attached to 
the cephalothorax by a very strongly constricted base. Respiration by 
book-lungs opening by one or two pairs of slits on the underside of 
the abdomen; tracheæ usually present in addition to book-lungs, open- 
ing by oneor two spiracles on the abdomen below. Silk-spinning glands 
present, opening by short tubular organs on the abdomen below. De- 
velopment direct, the young essentially like the adults. Spiders.” 


ll: 


19 


Abdomen entirely unsegmented in the adult CUR 
I M ret a RA 2 
Abdomen segmented above and showing several distinct segments 
posteriorly between the anal tubercle and spinnerets which are 
separated by a considerable space; six to eight spinnerets; fangs 
of cheliceræ moving up and down; two pairs of lungs. (Suborder 
LIPHISTIOMÓRPHJE (=MESOTHELÆ)). (Liphistius, 
Heptathéla, Anadiastothéle) ............ LIPHISTIIDÆ 
Fangs of cheliceræ moving up and down; two pairs of lungs. (Sub- 
order AVICULARIMÓRPHÆ (= MYGALOMÖRPHÆ))..3 
Fangs of cheliceræ moving in and out. (Suborder ARACHNO- 


MÓRPHÆ). mut M MES 10 
Tips of tarsi S tbe claws. OUS CH Xue ` (NELÍ- 
IDOL m. e. es 4 


Tarsi with claw-tufts, t.e. a bundle of hairs at the tip, just beneath 
the claws; two claws with a single row of teeth, or claws us 
maxillary lobes wanting; lip free. (HYPODÉMATA).. 

All tarsi with a brush of K (scopula) beneath; two døde A 
tinate in two rows; cheliceræ without rastellum; maxillary lobes 
wanting; lip immobile; four spinnerets, the anterior pair sinall, 
close together, the posterior pair heavier and longer; eight eyes 
in a compact group, heterogeneous. (Pycnothéle, Lycinus). 

Å PYCNOTHELIDE 

At least the third and fourth tarsi without a scopula........... 5 


. Basal segment of cheliceræ with a rastellum, i.e. armed on outer 


side near tip with several rows of stout teeth; maxillary lobes 
wanting; three claws, upper claws similar, pectinate in a single 
or double row; four (rarely six) comparatively short spinnerets, 


1 The accompanying key follows that given by Professor Petrunkewitch in his recent “Sys- 
tenia Aranearum,”’ with a very few changes in nomenclature, some modifications of arrangement 
and the frequent omission of characters of lesser diagnostic value or more diflicult recognition. 


6. 


EST 


= 


10. 
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the anterior pair more or less approximated; eight eyes, hetero- 
geneous. (Actinopus, Cteniza, Idiops, Acáttyma, Brachy- 
bóthrium, Pachylomérus). Trap-door spiders. CTENÍZIDZE 
Ghelhceræ without a rastell meee RR SA E 6 
Lip free; maxillary lobes wanting; three claws, the upper ones 
pectinate in a single or double row; four or six spinnerets, the 
posterior pair very long; eight or six eyes, heterogeneous; 
species spinning webs. (Brachythéle, Evàgrus, Haplothéle, 
Hexüra, Diplüra, Áname, Tréchona, Macrothéle). 
DIPLÜRIDJE 
Inpaummobile eoe ste ace eer tT 7 
Six spinnerets, the anterior pair close together; maxillary lobes 
well developed; three claws, the upper ones pectinate in a single 
row; eight eyes in three groups, heterogeneous. (Átypus, 
Calómmata, Mn u A ELT ATÝPIDÆ 
Four or two spinnerets......... Sð 


. Four claws, the upper ones EUM one or sev "enl E sometimes 


dissimilar; maxillary lobes w anting; four spinnerets; eight eyes 
iu two rows, heterogeneous; body with simple hairs. (Cádmon, 
Migas, Moggrídgea, Pæcilomigas). (MÍGIDÆ). 
MIGÁDIDÆ 
Two claws with a single tooth each, sometimes with a vestigial 
third claw; four or two spinnerets; coxæ of pedipalpi with a 
vestigial maxillary lobe; eight eyes in a compaet group, hetero- 
geneous; body with scales and clubbed hairs. (Parátropis, 
Anisáspis, Anisaspóides) .......... PARATROPIDID/E 
Last joint of posterior spinnerets very short; four or two spin- 
nerets; cheliceræ often with several rows of stout teeth ex- 
nally at apex (rastellum); claws similar, smooth or with a few 
teeth in a single row; eight eyes, heterogeneous. (Barychélus, 
Diplothéle, Leptopélma, Sàson) ..... BARYCHELIDA 
Last joint of posterior spinnerets as long as, or often longer than 
the preceding joint; four spinnerets; claws similar, pectinate 
in a single row; chelicerze without a rastellum; eight eyes in 
a compact group, heterogeneous. Tarantulas. (Theraphésa, 
Aviculària, Eurypélma, Grammóstola, Eumenóphorus, 
Selenccósmia, Ornithóctonus) ....... AVICULARIIDÆ 
Abdomen with two pairs of spiracles (TETRASTICTA). .....11 
Abdomen with a pair of spiracles leading into book-hmgs and a 
single median spiracle behind them, leading into a tracheal 
CUS ee a ET iy 


11. 


13. 


14. 


16. 


If 


18. 


1g. 
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Cribellum and calamistrum present, at least in the female. .... Ilio 
Cribellum and calamistrum absent in both sexes.............. 13 
. Two pairs of lungs; eribellum entire, not divided; eight eyes in 


two rows, heterogeneous. (Hypochilus, Ectatosticta). 
HYPOCHÍLIDJE 
One pair of lungs; cribellum divided; lip immobile; eight eyes in 
a compact group, heterogeneous. (Filistata). FILISTÁTIDÆ 
The first pair of spiracles leading into book-lungs, the second pair 


TNO) ðe ln TES 2 ERE 14 
Book-lungs entirely absent; both pairs of spiracles leading into 
tráchealktubes= SSL V RII SR REIS ees 16 


Three or two claws pectinate in a single row; lip free, long; six eyes, 
the antero-median ones (direct eyes) wanting or all eyes absent; 
third pair of legs sometimes reversed in position, directed for- 
ward; coxe of four anterior legs long and cylindrical. (D$sdera, 
Segéstria, Ariàdna, Harpáctes, Stalita). . .DYSDÉRIDJE 

Two claws pectinate double. VP 15 


. Six eyes or none; six spinnerets, the anterior ones approximated. 


ee uae Gamasomérpha, Oonops, Epéctris, Scaphi- 


élla) . £ gð E . OONÓPIDÆ 
Eight eyes, E SE E Sm OR in a ‘a chitinous ring. 
(Hadrotársus, Gmógala) ........... HADROTARSIDÆ 


Three claws, dissimilar, pectinate in a single row; cheliceræ with- 
out boss, their oblique margins with teeth; lip immobile; colulus 
(a slender appendage in front of the spinnerets) present; eyes 
wanting; six spinnerets, the anterior pair longest. (Teléma, 
Apneumonélla) . Po E _........, TELÉMIDÆ 

Two or three claws; opr ones sn pectinate in a single row; 
cheliceræ without boss, with smooth margins; lip free; cid 
wanting; eight or two eyes, the anterior median eyes always pres- 
ent. (Capónia, Nóps, Caponina, Diploglöna). CAPONIIDJE 

Three claws, rarely the third vestigial in which case there are only 
two spinnerets and the first pair of legs are exceptionally heavy. 


(TRIÓNYCHA) . soU. an ee: 
Two claws (DIONY CHA) WU bsthocsd ERO EQ TOL 42 
Anal tubercle large, two-jointed, with a fringe of long hair. .... 19 
Amalktuberclemormal noon ET T T E 20 
Cribellum and calamistrum present; eight eyes in a compact group, 

heterogeneous. ((Ecóbius) .................. ÆCOBIIDÆ 


Cribellum and calamistrum wanting; eight eyes in two rows, 
heterogeneous. (Uréctea) ................ UROCTEIDÆ 
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21. 


22. 


23. 


24. 


28. 
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. Cribellum and calamistrum present in the female and in the im- 


mature-malen e aee uut d UE S 21 
Cribellum and calamistrum wanting ....................... Di 
Tarsi with claw tufts (a bundle of hairs at tip, just beneath the 

claws); three claws, the upper ones pectinate in a single row; 

eight eyes in two rows, homogeneous, diurnal. (Pséchrus, 

Fecénia, Stiphídion, Matáchia) ........ PSÉCHRIDÆ 
Narsi without claw tarts FEE EE E TV 22 
First and second tarsi and metatarsi with a brush of hairs (scopula) 

beneath; tarsi with two rows of trichobothria; six spinnerets; 

` cheliceræ with teeth on both margins; three claws, the upper 
ones pectinate in a single row; eight eyes in two rows. (Ten- 
gélla, Themàerys) ...................... TENGÉLLIDJE 
All tarsi without scopula; no trichobothria, or with a single row . 23 
Il vesihonioseneousqulunnsg PPP RETE 24 
Eyes heterogeneous; only the anterior median ones diurnal. .. .26 
Cribellum divided; six spinnerets, the posterior pair longer and 
heavier than the anterior pair; three claws, the upper pair dis- 
similar, pectinate in a single row; eight eyes in three rows, of 
which the first is formed of four eyes. (Erésus, Dórceus, 

Adonéa, Stegódyphus) . ` 1 . ERËSIDÆ 
Cribellum entire; a more re nearly ul lav similar. .25 
Femora with trichobothria; eight eyes in two rows; orb-weaving 

species. (Ulóborus, Sýbota, Hyptidtes, Miagrámmopes, 

Avelpsis es ene AA eee ULOBORIDE 
Femora and tarsi without h eight eyes in three or 

two rows, the first row formed of four eyes, those of the second 

row often very large. (Dinópis, Ménneus). ... DINOPIDE 


. Tarsi with a single row of trichobothria; cribellum divided. 


(Amauróbius, Amphigyrum, Badümna, Titandca). 
AMAUROBIIDE 
Tarsi without trichobothria; cribellum usually entire. (Dictyna, 
Scotolàthys, Làthys, Myrópsis, Altélla, Cheréa). 
DICT YNIDJE 


. Trochanter of pedipalp inserted on the dorsal surface of the maxil- 


lary lobe; head conspicuously elevated over the thorax; cheli- 
cerz inserted far above the mouth; eight or six eyes. (Arch&a, 
Mecysmauchen is) e TT T ARCHÆIDÆ 
Trochanter of pedipalp inserted on the outer edge of the maxillary 
lobe; chelicerz inserted nearer to mouth; claw tufts wanting . 28 
Dixspinnerets:;threecaws. CETTE eines 1210727 TP ` 


30. 


öl. 


32. 


33. 


34. 


35. 
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Only two spinnerets, the middle and hind pair wanting; pedipalp 
of female without claw; lip free; two or three claws, the upper 
ones dissimilar, pectinate in a single row; eight eyes, hetero- 
geneous. (Lütica, Otiothops, Palpimanus, Stenochilus, 
Hermippus) ET T QT PALPIMÁNIDÆ 


. Anterior lateral edge of the first and second tibia and metatarsus 


with a row of long spines, the interspaces between which are 
occupied by a row of much shorter, curved spines; tarsi with 
serrated bristles; eight eyes in two rows, heterogeneous, the 
lateral eyes contiguous. (Mimétus, Ero, Gélanor, Oárces, 
Bhobetinus M -aaant UN S MIMÉTIDJE 
First and second metatarsi and tibiæ without such spines. .... . 30 
Fourth tarsi with a ventral row of serrated bristles forming a dis- 
tinct comb; legs without spines; upper claws similar, pectinate 
in a single row or smooth; eight, rarely six or four eyes in two 
rows, heterogeneous. (Steatóda, Latrodéctus, Argyródes, 
Spintharus, Therídion, Monéta, Crustulina, Nicódamus). 


THERIDIIDÆ 
No ventral comb of serrated bristles on the fourth tarsi........ 31 
Chelicerze immovably fused or united at the base.............32 
Cheliceræ free" s. DRM. tA. Eom. 33 


Usually six nocturnal eyes in three groups of two each; if eight 
eyes, then the direct eyes are also nocturnal and eyes are ar- 
ranged in two rows of four each; lip long. (Sicárius, Scytódes, 
Loxósceles, Plectreürys, Diguétia, Drymüsa). (SCY1 TÓD- 
IDA) . = í. SICARIIDE 

Usually EM eyes, lOS dia eyes alone diurnal or 
absent when there are only six eyes; nocturnal eyes in two 
groups of three eyes each, or all eyes in a single compact group; 
lip wide. (Phólcus, Modísimus, Spermóphora, Psilóchorus, 
Physoglënes, Ninétis) .................... PHÓLCIDÆ 

Serrated bristles present on tarsi, forming at least one pair of 
SUTURES 4c oganseeteccce na 34 

Tarsi without serruted bristles, or at least not in the shape of 
SPURST ED. Ø k 36 

Six eyes in a compact group, nocturnal; tarsi with onychium; one 
pair of spurious claws; lip immobile, short; legs with spines. 
(Leptonéta, Merizócera, Ochyrócera, Psilodérces, Usófila). 

LEPTONÉTIDJE 

Eight eyes, rarely six or none; lip rebordered................ 35 

Cheliceræ with stridulating ridges on the external surface; upper 
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37. 


38. 


39. 


40. 
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claws similar, pectinate in a single row; legs with fine spines 
or smooth; eyes heterogeneous. Sheet-web weavers. (Boly- 
phántes, Drapetisca, Labülla, Linýphia, Eriógone, Tapi- 
nópa, Lophocarénum, Maso) ............ LINYPHIIDÆ 
Cheliceræ without stridulating ridges; upper claws similar or dis- 
similar, pectinate in a single row; legs usually with stout spines; 
eyes usually homogeneous, diurnal, rarely heterogeneous. 
Orb-weavers. (Argiope, Arànea (=Epeira), Méta, Néphila, 
Leucaüge, Tetrágnatha, Theridiosóma, Gasteracántha). 


(ŒE PE TRID Æj, wem... A RR ARGIOPIDE 
Chehcere without boss eee iene eee ere GU 
@helicerre witha boss T ETT COT OT CERO UE 38 


Colulus present; last joint of posterior spinnerets always long; 
anterior spinnerets shorter than the posterior pair; eight eyes 
on a tubercle, heterogeneous; the anterior lateral ones noc- 
turnal, all others diurnal. (Hersília, Hersiliola, Murrícia, 
Tama) mew. CMM. LN UAE HERSILIIDÆ 

Colulus wanting; last joint of posterior spinnerets short; anterior 
pair of spinnerets usually considerably longer than the pos- 
terior pair; eyes in two or three rows. (Zodàrion, Storéna, 
Làches, Cryptothéle, Cithæron). ........ ZODARIIDJE 

Anterior median eyes not far in advance of all the other eyes. .39 

Anterior median eyes small, approximated, placed far in advance 
of the other eyes near the edge of the clypeus; eight eyes, hetero- 
geneous; body with plumose hairs. (Senóculus). 


SENOCULIDE 
Trichobothria on the tarsi either in two rows or irregularly dis- 
tributed Me. HW... SS es fee etre sie FOSS eee 40 


Trichobothria on the tarsi in a regular row; legs without scopulz; 
body with plumose hairs; eight eyes (rarely six or none) in two 
rows of four each, usually heterogeneous, only the anterior 
median eyes diurnal; eyes sometimes almost homogeneous. (Fig. 
1014). (Agaléna, Tegenària, Cælötes, Argyronéta, Cy- 


bèus, Hahnia, Rhoicinus) .............. AGALÉNIDJE 
All trochanters strongly notched; posterior row of eyes always 
recurved, oe eae A CR ÉD 41 


Only the fourth trochanter with a slight notch; eyes often grouped 
in a hexagon, the posterior four forming a procurved line; 
body with scale-like hairs; eight eyes, all diurnal. (Oxyðpes, 
Hamatáliva, Oxyopeidon, Peucðtia, Tappónia). 

OXYOPIDE 
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41. Upper claws with numerous teeth in a single row; lower claw with 
two or three teeth; body always bearing plumose hairs; legs 
rather long, sometimes formed for running sideways; female 
carrying her egg-cocoon in her cheliceræ, or if attached to the 
spinnerets, it is hemispherical. (Chiasmópes, Pisaüra, Than- 
atídius, Dolómedes, Thaumásia, Thalássius). 

PISAURIDÆ 

Upper claws with few teeth; lower claw either smooth or with a 
single tooth; body usually with only simple hairs; legs shorter, 
always formed for running forwards; cocoon globular, carried 
attached to the spinnerets. Wolf spiders. (Lycósa, Pardósa, 
Allocósa, Arctösa, Piràta, Evippa, Bor LYCÓSID/E 

42. Cribellum and calamistrum present................-+-..---48 
Cribellum and calamistrum absent. ......... TT „4 

43. First and second tarsi and muni wii a sála: d faðir 
wanting; cribellum divided; eight eyes in two rows, homo- 
geneous, diurnal. (Zorópsis, Ræcius, Zorócrates). 

ZOROPSIDE 

None of the tarsi or metatarsi with scopula; claw-tufts present; 
cribellum divided or entire; eight eyes in three rows, homo- 
geneous, diurnal. (Acanthéctenus) . ACANTHOCTÉNIDÆ 

AAMC helicerde andilipireess mp RW l sacs T 45 

Cheliceræ immovably attached at base; with a boss and a row of 
teeth along the entire inner edge; lip immobile; eyes eight, 
in a compact group. (Ammóxenus) ...... AMMOXÉNIDJE 

45. Eight eyes in three rows, homogeneous, diurnal, the first row of 
four, second and third of two each; sometimes with first row so 
strongly curved that four rows are apparently formed; legs 
formed for running forwards and jumping; body often scaly. 
Jumping spiders. A very large family. (Lyssómanes, Salti- 
cus, Myrmaráchne, Marpíssa, m Dendryphántes, 
Pellénes, Áttus). : d. . ÁTTIDÆ 

Eyes either in two rows, or ri in i DES rows, he seconda is com- 
posed of four eyes, or else the eyes are distinctly heterogene- 
S an E a E TU OD S 46 

46. Sternum wider than long, broadly truncate behind; body very flat; 
middle pair of spinnerets between the anterior pair. (Plàtor, 
Véctius, Doliomàlus) .................... PLATÓRIDÆ 

Sternum normal; middle pair of spinnerets not thus placed. ...47 

47. Six eyes in the first row; eight eyes in two rows, heterogeneous, 

only the posterior median ones nocturnal; body flat; legs 


48. 


50. 


öl. 
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adapted for running sideways; anterior pair of spinnerets close 


together. (Selénops) . Dess... SELENGPIDE 
First row never composed Re six eyes. Sis 
Anterior pair of spinnerets wide T MOS CONUAT UTE 49 
Anterior pair of spinnerets contiguous or nearly s0............ 50 


. Eight eyes in two rows of four each, if only six eyes are present, 


the direct eyes are wanting; cheliceræ with boss, the margins 
toothed; pedipalp of female with claw. (Drássus, Drassódes, 
Zelötes, Gnaphósa, Callílepis, Anágraphis, Hemiclæa). 
DRÁSSIDÆ 

Eight eyes in a compact group, the first row composed of four eyes; 
cheliceræ without boss, with smooth, oblique margins; pedipalp 
of female without claw. (Prodídomus, Zimiris, Eleléis, 


Pródida) 2. e LITT PRODIDÓMIDÆ 
Sternum oval or long; posterior coxæ Qr tarsi without 
spurious claws ....... ae c Bl 


Sternum wide, pointed hái pakar coxæ dur eeu ese 
with one pair of spurious claws; eight eyes in two rows of four, 
homogeneous, the posterior row strongly recurved and much 
wider than the anterior one. (Homalónychus). 

HOMALONÝCHIDÆ 

All tarsi without scopula; colulus present; cheliceræ with boss, 
but without scopa, their margins usually smooth...........ð2 

At least the first and second tarsi with scopula; colulus absent; 
cheliceræ with boss and scopula, the margins toothed....... be 


. Lip lance-shaped, very long and narrow; sternum narrow, pointed 


posteriorly, not reaching beyond the third coxæ; fourth meta- 
tarsi longer than the second; pedipalp of female without claw. 
(Aphantochilus, Bucrànium, Majélla). 
APHANTOCHÍLIDJE 
Lip and sternum not thus, of the usual form; second metatarsi 
longer than the fourth; pedipalpi of female with claw. (Stró- 
phius, Stephanópsis, Philódromus, Diéta, Coriaráchne, 
Misümena, Oxýptila, Synæma, Xýsticus). THOMÍSIDJE 


. Legs formed for running forwards; apex of metatarsus with a 


Chitinous FI a FF TAT AA 54 
Legs formed for running sideways; apex of metatarsi with a soft, 
trilobate membrane; pedipalpi of female with a claw; eight 
eyes in two rows of four each. (Deléna, Spariánthis, Mi- 

crómmata, Heterópoda, Palistes, Clástes, Staianus). 
SPARÁSSIDJE 
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54. Eight eyes in two rows of four each; scopula of maxillary lobes 
not extending over external surface. (Chiracánthium, Clu- 
bióna, Gayénna, Liócranum, Corínna, Tráchelas, Cas- 
tanoira Be ee s Àeor CLUBIÓNIDJE 

Eight eyes in three rows, two in the first, four in the second and 
two in the third row; scopula of maxillary lobes extending partly 
over external surface. (Cténus, Acanthéis, Calóctenus, 
OAO) ee rc oh T T CTENIDA 
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ORDER ACARINA 
(ACÁRID A) 


Usually small or minute species of rounded or oval form, with the 
body not divided by any deep constrictions. Abdomen not segmented 
although occasionally with a large number of minute transverse 
ridges; very broadly joined to the cephalothorax from which it is some- 
times separated by a suture. Chelicerz usually two-jointed, fre- 
quently chelate. Pedipalpi with five joints or less, usually clawed or 
chelate, occasionally long and serving as tactile organs. Adults usually 
with four pairs of legs, occasionally with only two; larva almost always 
with three pairs. Legs with five to seven joints, usually ending in one 
or two claws Eyes usually present, commonly as one or several at 
each side of the body; rarely with a median one. Respiration by tubu- 
lar tracheæ opening by one or several pairs of spiracles, or through the 
integument only. Habits varied, vegetarian or carnivorous, frequently 
parasitic. Mites and Ticks. 

The Acarina are an extremely large and diverse group, but have 
received comparatively little attention. The classification given below 
follows in general that of Danks, while the arrangement of the water 
mites is that adopted by Viets. Many families and subdivisions in use 
by other acarologists have been merged with the larger and better 
known families. 


1. Body rounded, oval, rarely noticeably elongate; abdomen not 
annulate, vermiform nor prolonged behind; adult form always 
vithasitles Fó C ECCE 5 ORE ð 

Body elongate or lanceolate, the abdomen vermiform, prolonged 
behind and annulate; often with only four legs; very minute 
forms living in plants, forming galls, or parasitic in the skin of 
mammals. (Superfamily DE MODICOIDEA) ST 

2. Body with four legs placed near the anterior end, each composed 
of five joints; plant-inhabiting species, usually forming de- 
formations or galls. (Fig. 1055). (Eriðphyes (= Phytóptus) 
(E. pyri, Pear blister mite), Phyllocóptes, Anthocóptes, 
Tegonótus, Epitrimerus). (PIT Y TOPTIDÆ). 

ERIOPHYIDÆ 
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Body with eight legs, placed on the anterior half of the body, each 
composed of only three joints; living in the skin of various 
mammals. (Démodex (D. folliculórum, Follicle mite)). (Fig. 
1056)) 94 o see eq T DEMODÍCIDJE 





Figs. 1052-1058. Acarina 


1052. Holosiro, leg (Ewing). 

1053. Rhipicephalus, leg (Ewing) Ixodide. 
1054. Ixodes, mouthparts (Nuttall) Ixodide. 
1055. Eriophyes (Kendall) Eriophyide. 

1056. Demodex (Banks) Demodicidæ. 

1057. Rhipicephalus, female (Nuttall) Ixodidæ. 
1058. Rhipicephalus, male (Nuttall) Ixodidze. 


3. Body at each side with a distinet spiracle upon a stigmal plate, 
usually below the lateral margin and above the third or fourth 
coxa or a little behind; palpi free; skin often coriaceous or 
leathery; tarsi often with a sucker.........20.000 0000... 4 

No such spiracle on a stigmal plate on this part of the body. .12 

4. Hypostome (median portion of mouthparts) large, provided below 
with a large number of recurved teeth or barbs; ventral surface 
of body posteriorly with at least one pair of furrows extending 
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backwards from the genital pore; skin leathery; large species 
usually parasitic on mammals, more = on birds or reptiles. 
(Superfamily IXODÒIDEA). . HÆR T5 
Hypostome small, not toothed or Tones venter sodes furrows; 
body often with coriaceous shields; posterior margin never 
crenulated nor fluted; eyes absent. (Superfamily PARASI- 
BOD EA 5 NR EE a 6 
. Body above with a chitinous plate or seutum which almost covers 
the body of the male, but is reduced to a small plate near the 
front of the body in the female; body below sometimes with 
ventral shields; mouthparts of adult clearly visible from above; 
stigmal plate behind the coxæ; tarsus with a pulvillus. (Figs. 
1053, 1054, 1057, 1058). (Ixódes, Dermacéntor, Hæmaphý- 
salis, Margáropus, Amblyómma) ............ IXÓDIDJE 
Body without seutum in either sex; without any ventral shield; 
mouthparts of adult almost entirely concealed from above; 
stigmal plate between coxæ of third and fourth legs; tarsi 
without pulvillus. (Fig. 1019). (Argas, Ornithódoros). 


ARGÁNTIDJE 
. Palpi not enlarged at tip; uio behind the coxæ of the third 
legs . . P So ou ees 


Palpi w ih ite ket jaim E bns a spiracle above lou coxa a the 
third leg; moderately large species. (Holóthyrus, ethiop., 
indoaustr)/ SØ n! HOLOTHÝRIDÆ 

. Genital aperture near the anus; mouthparts capable of being re- 
tracted within a large buccal cavity, which is near the anterior 
end of the body and separated from the rest of the body by a 
suture; living on bats. (Spelæorhýnchus, neotrop.). 

SPELÆORHÝNCHIDÆ 

Genital aperture not or only slightly behind the hind coxæ; an- 

terior part of body not separated by a suture; body rather broad 


and flat, with relatively shortlegs......... A TS 
. Spiracle and peritreme clearly on iie E hs D iie hain 
(Fig. 1060) . A e PME 5 


Spiracle and S En on Nus dors sum, or very nearly so; 
legs short and very bristly, all with large caruncles, larva 
living in body of female. (Fig. 1066). (Spintürnix (— Pteróp- 
tus), Periglischrus, on bats; Ptilonjssus, on sparrows). 
(PTE ROPTIN AE). Lo MUS . SPINTURNÍCIDÆ 

. Anus surrounded A a Aka kis ú or "Sach æ We 

OBRA EL CD I SER . 10 
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Anus without a chitinous plate or shield; internal parasites in the 


respiratory tract of mammals. (Halaráchne, in bronchi of 
seals; Pneumonýssus, in lungs of monkeys). (Fig. 1062). 
HALARÁCHNIDJE 


10. First pair of legs inserted outside the mouth opening; dorsal sur- 


ils 


face of body not projecting in front of the camerostome; male 
genital opening usually on the anterior margin of the sternal 
plate, sometimes in the middle.......... T ci 


First pair of legs inserted in the aowi cav i E ds ESI E 


dorsum of body projecting beyond the camerostome; male 
genital opening in the sternal plate. Species often occurring on 
insects. (Urópoda, Discopóma, Cilliba, Uroplitélla, Poly- 
áspis, Tráchytes, Dínychus, Deraióphorus). 
UROPÓDIDJE 


Claw of chelicerz usually without teeth, often stylate or needle- 


like, the fixed arm always without a seta; tarsi of first pair of 
legs with claws or caruncles; second legs of male without proc- 
esses; anus of female usually at anterior end of anal shield; all 
the chitinous shields rather weak and often not evident. Species 
parasitic on birds, mammals and reptiles. (Dermanyssus (D. 
galline, Chicken mite); Liponyssus, on mammals; Ophionjs- 
sus, on snakes) . EU eom . DERMANÝSSIDÆ 


Claw of cheliceræ bok rarely sikre 0 or needle-like, the fixed 


arm usually with a seta. Species often occurring on insects, 
but rarely on vertebrates ........... . PARASÍTIDÆ 


Three well-defined MUS nus k ra as follows: 
. Body usually elongate; first pair of legs with or without claws; 


genital opening of male usually in front of the sternal plate; 
usually free-living species; rarely myrmecophilous.......... b 


Body circular in outline, or nearly so; conspicuously hairy; first 


pair of legs greatly elongated and without claws; genital open- 
ing of male in the sternal plate; usually myrmecophilous spe- 
cies living externally on the bodies of ants. (Antennéphorus, 
Echinomegistus, ‘Antennomegistus). 
ANTENNOPHORINE 


First pair of legs with claws or caruncles, used for walking; second 


pair of legs “often enlarged in the male; species free-living or 

parasitic, Often on vertebrates. (Figs. 1060, 1064). (Parásitus 

(=Gámasus), Lælaps, Echinolælaps, Hömogámasus). 
PARASITINÆ 


First pair of legs without claws or caruncle, as long as or longer 


than the body and serving as sensory organs; second pair of 
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legs in male rarely much enlarged; not parasitic on vertebrates. 
(Fig. 1059). (Macrochéles, Rhodácarus, Megísthanus, 
Cælenópsis, Euzércon).............. MACROCHELINZE 
12. Body usually eoriaceous, with few hairs; with a specialized seta 
arising from a pore near each posterior corner of the cephalo- 
thorax (pseudostigmatic organ, Fig. 1063); eyes absent, mouth- 
parts and palpi usually very small; ventral openings of abdo- 





Figs. 1059-1066. Acarina 


1059. Macrccheles, leg (Ewing) Parasitidæ. 

1060. Parasitus (Banks); e, epistoma; p, peritreme; v, anal plate. Parasitide. 
1061. Hoploderma (Banks) Hoplodermatidæ. 

1062. Pneumonyssus (Banks) Halarachnidæ. 

1063. Oribatidæ, pseudostigmatie organ (Banks) Orbatidæ. 

1064. Parasitus (Banks) Parasitidæ. 

1065. Oribatella (Banks) Oribatidæ. 

1066. Spinturnix, underside (Banks) Spinturnicidæ. 


men large; coxæ close together; tarsi without sucker. Species 
free-living, not parasitic. (Superfamily ORIBATOIDEA)..13 

Body nearly always of softer texture; pseudostigmatic organ 
alhsemt ate ee cis G i. eee o. 

13. Cephalothorax and abdomen separated by a suture........... 14 
Cephalothorax and abdomen not separated by a suture; mandibles 
very large and prominent. (babidostómma (= Nicoletiélla)). 
LABIDOSTOMMÁTID JE 
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14. 


16. 


Jn. 


18. 


18 
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Cephalothorax loosely attached to the abdomen, so that it is freely 
movable; palpi four-jointed. (Fig. 1061). (Hoplodérma, 
Phthirácarus, Protolóphora, Mesolóphora). 

HOPLODERMÁTIDÆ 

Cephalothorax immovably united with the abdomen; palpi five- 
jointed. (Figs. 1063, 1065). (Oribata, Oribatélla, Galümna, 
Pélops, Hypochthónius, Trizétes, Hermánnia). 

ORIBÁTIDÆ 


. Aquatic species, living entirely in and laying their eggs in water 


and nearly always in fresh water; palpi four or five-jointed; 
parasitic or free-living. Superfamily HYDRACHNOIDEA..16 
Terrestrial or ‘parasitic species, never living in water, except 
certain parasitic species with two-jointed palpi and chelate 
hins aaa REDE DTE 38 
Basal attachment of the third and fourth pairs of legs strongly 
lateral in position, visible from above next to the lateral margin 
of the body, cephalothorax with two large posterior and two 
smalllateralplatescemeee t 1 c EE 17 
Basal attachment of the third and fourth pairs of legs not visible 
from above 495 6 RU e te EU UIT 18 
Palpi composed of five joints; red species. (Hydrovólzia). 
HYDROVOLZIIDE 
Palpi with only three or four joints; species living on marine algee, 
not adapted for swimming. (Halácarus, Porohalacarus, Wal- 
terélla, Soldanellónyx) ................ HALACÁRIDÆ 
Eyes placed near the middle of the vertex, connected by a trans- 
iversemedianebitinizedisbEuebure e p LODS 19 
Eyes placed at the sides of the body, not connected across the 
vertex by a chitinized structure, although sometimes with 
chitinous plates between therri era T DL 20 
Chitinized plate connecting the eyes forming a median band, t.e. 
much higher than wide; no swimming hairs on any of the legs; 
very soft-bodied species with thinly chitinized integument. 
(Giminochancs) NO TERT ... LIMNOCHÁRIDÆ 
Chitinized plate connecting the eyes forming a transverse band 
that is much wider than high; three anterior pairs of legs with 
Sana nevis, yis PEE EYLAIDÆ 


. Legsisrx-jointed aoe TNT ee ree 21 


Legs five-jointed; body with a dorsal shield; two lateral eyes and 
a median one. (Thermácarus, holarc., in hot springs). 
THERMACARIDÆ 


22: 


24. 


30. 


31. 
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. Lateral eyes placed together on a chitinized tubercle or plate 


at each side of the head. . A 2 
Lateral eyes not placed D on à EM ia SR 
sometimes close together as a contiguous pair. ............. 27 
Eye-plate free, not attached to any other plate. (Piersígia). 
Lamp lt. as EYLAIDA, part 
Eye-plate fused laterally to a chitinous plate which is produced 
medially behind. . T 1 329 


. Body without a rel shield; Í EI sce: Teis. 


(Prótzia, Caldnyx, Partnünia, Wandésia) . PROTZIIDÆ 
Body usually with dorsal shield; legs frequently with swimming 
[RS coo coe RU LEE . 24 
Ghelicere:. ES Hons eal produced, miki. ` (Hydråchna, 
Banpena EE a ee HYDRÁCHNIDÆ 
Cheliceræ with basal segment and opposable claw, not quede 
beak not produced . pU Æ 225 


. Second joint of palpi sins a dese projection i inw 21 „26 


Second joint of palpi with a sharp projection inwardly. ` (Spér- 
chon, Pseudospérchon) .............. SPERCHONIDZE 


. Body without a dorsal shield; body spinose. (Pseudohydry- 


iphantesWm s ce PSEUDOHYDRYPHÁNTIDJE 
Body with a dorsal shield. (Hydryphántes, Thyas, Viétsia, 

Pánisus, Mamérsa, Eupatra, Georgélla). 
HYDRYPHÁNTID/E 


. Eyes separated, not forming contiguous double-eyes.......... 28 


Eyes united to form a double-eye at each side of the body. .29 
Fourth pair of legs with apical claws; palpi distinctly chelate at 
tip. (Diplodóntus, Oxyópsis . HYDRYPHANTIDA, part 
Fourth pair of legs without apical claws; palpi not chelate at tip. 
(Limnésia, Limnesiélla, Duralimnésia) . LIMNESIIDJE 


. Palpi simple at tip, without a stout hook. . mM ..90 


Last joint of palpi forming a stout hook w hich is opp ule ið the 
broad tip of the preceding joint. (Arrhenürus, Thoraco- 
phorácarus, Mundamélla, Würia). .... ARRHENURIDÆ 

Epimera of the fourth pair of legs with a large pore near the inner 
angle; tarsus of fourth leg pointed, without claws. (Teutónia) 

LEBERTIIDÆ, part 

Epimera of the fourth leg without a pore............... Sl 

Second joint of palpi with a strong bristle inwardly which often 
ASEO MEE NAT PI PLOJ cont 32 

Second joint of palpi without a sharp projection or bristle. .. .. 34 
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32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 
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Third joint of palpi bearing five to seven stout bristles that are 
longer than the joint. (Lebértia, Pilolebértia, Hexalebértia). 
LEBERTIIDÆ 

Third joint of palpi without such bristly hairs............... 33 
Cheliceræ long, beak-like or extensile within a tube formed by the 
epistoma; carapace composed of several plates. (Atráctides, 


Pseudotorrentícola) .................. ATRACTIDIDE 
Chelicerze of a different conformation. (See couplet 32). (Dartia, 
Bandakia) sja MES T LEBERTIIDÆ, part 


Body strongly compressed from the sides, or narrowly elongate- 
oval; legs inserted one above another near the anterior end of 
the body; fourth pair of legs without apical claws. (See couplet 
36) (Oxus, Gnaphiscus, Frontipoda). 

ATRACTÍDIDÆ, part 

Body not compressed nor narrowly elongate; legs inserted one 
behind another in the usual position ..................... 35 

Epimera of the first pair of legs free, not fused Í behind 
Íb .96 

Epimera of the first pair ai less sommet fused.  (Hygróbates, 
` Mógapus) . s M HYGROBÁTIDÆ 

First pair of lez beng blunt Sree, imei placed in pairs 
on tubercles. (Unionícola, Neumánnia, Huitféldtia). 

HYGROBÁTIDÆ, part 

Bins ipalmomlersmor, thus nis tl yaa eee etn ee ee 37 

Integument usually weak and thin, always without any pore- 
bearing shiclds; usually convex species. (Féltria, Nauta- 
rachna, Foréllia, Pióna, Hydrochoreütes, Acércus). 

HYGROBATIDA, part 

Body with pore-bearing plates; usually flattened. (Midea, Mi- 
deópsis, Brachypoda, Atürus, Álbia. BRACHYPÓDIDÆ 

Palpi two-jointed, partly enclosing the cheliceræ; third and 
fourth pairs of legs in both sexes greatly thickened, the last two 
joints opposable to form grasping organs; tarsi without suckers; 
parasitic in the gills of crabs. (Ewingia, nearc.). BWIN GIIDJE 

Palpi with three or more joints; rarely the fourth pair of legs en- 
larged to form a grasping organ in the male only, in which case 
die other tarsi bear suckers......... SØER ..99 

Palpi small, three-jointed, Adler for some Dolus ið the beue 
body usually with ventral suckers at the genital opening or near 
the anal opening; eyes absent; tarsi often with suckers at tip; 
frequently parasitic. (Superfamily ACAROIDEA)........ 40 
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Palpi usually four or five-jointed, free; rarely with ventral suckers 
near the anal or genital openings; eyes present or absent; tarsi 


without suckers at tip; nearly always free living........... 46 
40. Tracheæ absent, female without a clavate hair below at each side 
between the first and second pairs of legs. ................. 41 





Figs. 1067-1071. Acarina 


1067. Acarus (Banks) Acaridæ. 

1068. Tyroglyphus (Banks) Tyroglyphid:w. 
1069. Pediculoides (Banks) Tarsonemidæ. 
1070. Acarus, leg (Banks) Acaridæ. 

1071. Canestrinia (Banks) Canestriniidæ. 


Tracheæ present, no ventral suckers; legs terminated in claws; 
cephalothorax and abdomen clearly separated; female with a 
prominent clavate hair below on each side between the first 
and second pairs of legs; not parasitic on birds or mammals. 
(Fig. 1069). (Tarsonémus, Pediculóides, Scutácarus, Pig- 
meophonus Mete T TT M TARSONÉMIDÆ 

41. Not parasitie on birds or mammals; genital suckers usually pres- 
ent; integument usually without fine parallel lines. .........42 

Parasites of birds or mammals; genital suckers absent; integument 
mane diwithmimesparallelilitres: 3 
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42. 


43. 


44. 


45. 


46. 


47. 
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Legs short; the tarsi of the first and second pairs without clavate 
hairs, terminating in suckers; species parasitic on insects. 
(Fig. 1071). (Canestrínia, Hemisarcóptes, Lindbia, Coleop- 
teróphasus) .-.... eee M CANESTRINIIDJE 

Legs longer; the tarsi of the first and second pairs of legs ex- 
ternally near the base with a clavate hair; usually free-living, 
rarely parasitic on insects. (Fig. 1068). (Tyróglyphus, Rhizó- 
glyphus, Aleuróbius, Histiosóma, Glyciphagus, Monie- 
ziélla, Trichotársus) ............... TYROGLÝPHIDÆ 

External parasites of mammals; legs or mouthparts modified to 
form clasping organs to cling to the hairs of the host. (Lis- 
tróphorus, Labidocárpus, Schizocárpus, Myocóptes, Tri- 


EG). LISTROPHÓRIDÆ 
Species not living externally on the hair of mammals and without 
such gecisi clinging apparatus ....... Ans .44 


External parasites of birds, living on the dies ` (Análges, 
Freyàna, Pterólichus, Pterodëctes, Allóptes). 


ANALGËSIDÆ 
Internal parasites living in the skin or tissues of birds, and in or 
Gin (Ule celis a fF 45 


Genital aperture of female longitudinal in position; species living 
in the skin or internal tissues of birds. (Cytoleichus, Lamin- 
osióptes). (CYTODOTIDA) .......... CYTOLEICHIDÆ 

Genital aperture of female transverse; skin parasites of mammals 
or birds. (Figs. 1067, 1070). (Ácarus (=Sarcóptes) (Itch 
mites), Psoróptes, Chorióptes, Cnemidóptes). (SA! RCÓP- 
BIÐA) NE ð R ACÁRIDJE 

Last joint of palpi opposable like a thumb to the preceding joint 
which is nearly always claw-like at tip (Fig. 1076); body B 
bearing many hairs. (Superfamily TROMBIDOIDEA). . 

Palpi not thus modified; simple or rarely modified to hold ey ; 


body with few hairs. (Superfamily EUPODOIDEA). .....52 
Legs simple, without processes bearing spines; body adigi or 
with inconspicuous chitinous shields.....................48 


First and second pairs of legs with processes bearing spines; 
cephalothorax with a large, sculptured, median chitinous shield, 
abdomen with two or more similar shields; coxæ contiguous 
(Fig. 1075 (CERN ME CÆCULIDÆ 


. Cheliceræ chelate or pincers-like at tip, with a movable claw op- 


posable to the base portion Eee TE ERECTO 49 
Cheliceræ stylet-shaped or needle-like, retractile............50 
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49. Last joint of first pair of legs usually enlarged; cephalothorax 
with a median dorsal line or groove; legs inserted in two groups, 
the coxæ of the first two pairs placed far forward and those of 
the two posterior pairs in a second group far removed from the 
first. (Fig. 1076). Harvest mites. (Trombídium). 

TROMBIDIIDÆ 





Figs. 1072-1078. Acarina 


1072. Tetranychus (Banks) Tetranychidæ. 

1073. Cheyletus (Banks) Cheyletidæ. 

1074. Rhagidia (Banks) Eupodidæ. 

1075. Cæculus (Banks) Cæculidæ. 

1076. Trombidium, palpi (Banks) Trombidiidæ. 
1077. Smaris (Banks) Erythræidæ. 

1078. Bdella (Banks) Bdellidæ. 


Last joint of first pair of legs not enlarged, often long; cephalo- 
thorax without median line or groove; coxæ of all legs usually 
closely approximated, forming a single group. (Anystis, Tarsó- 


tomus, Gekóbia, Pterygosóma) ............ ANÝSTIDÆ 
50. Last joint of legs not enlarged; cephalothorax without a median 
dorsal croone e PR Es 51 


Last joint of first and fourth pairs of legs enlarged; cephalothorax 
usually with a median dorsal groove; adults free-living, usually 
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active and with long slender legs. (Fig. 1077). (Erythræus 
(= Rhynchólophus), Smaris, Fessónia, Átomus, Eatoniàna). 
(Including SMÁRIDÆ). (RHÝNCHOLÓPHIDÆ). 
ERYTHRÆIDÆ 
51. Feeding on plants; all legs terminated by claws; body bristles or 
hairs usually simple. (Figs. 1015, 1072). Red spiders. (Te- 
tránychus, Rhaphígnathus, Bryóbia (B. praténsis, Clover 
mite), Achéles, Stigmæus). (Including RHAPHIGN ÁTH- 
IDA) . OM. ys . TETRANÝCHIDÆ 
"once or Pus ase: E din Filion on one or more pairs of 
legs; body bristles often branched or pectinate. (Fig. 1073). 
(Cheylétus, Cheylétia, Cheyletiélla, Myóbia, Picdbia). 
CHEYLÉTIDJE 
52. Cephalothorax and abdomen completely fused, the body showing 
no division into these two parts; no bristles on body above; 
palpi simple; last joint of first pair of legs not noticeably longer 
than the preceding joint; mouthparts covered by a large hyaline 
hood. (Cryptógnathus, palæarc.). CRYPTOGNATHIDE 
Cephalothorax and abdomen more or less distinctly separated; 
upper surface of body furnished with bristles; palpi sometimes 
geniculate; mouthparts without hood-like covering. ....... 58 
. Last joint of first pair of legs longer than the preceding joint, 
often twice as long; cephalothorax with four brístles, a pair in 
front and a more widely separated pair behind. (Bdélla (Fig. 
1078), Cunáxa, Cýta, Eüpalus, Scírula). (Including CU- 
NAXIDGE) .. TR ee eee BDÉLLIDJE 
Last joint of first pair of legs not or only slightly longer than the 
preceding joint; bristles of cephalothorax not arranged as above. 
(Eupódes, Linopódes, Notophállus, Tydeus, Rhagidia 
(Fig. 1074), Ereynétes, Álichus, Bimichælia, Teneriffia). 
(Including TE NERIFFIIDJE) ............... EUPÓDIDÆ 
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ORDER PENTASTÓMIDA 
(LINGUATÜLID A) 


Rather large, elongate, vermiform, cylindrical or somewhat flattened 
animals. Body divided externally by constrictions into a large number 
of annuli or apparent segments; straight, bent or sometimes coiled. 
Mature form legless, but the embryo and very young animal with two 
or three pairs of short, imperfectly jointed legs. No antenne. Mouth 
opening rounded or oval, situated close to two pairs of claw-like, 
movable chitinous hooks that arise from shallow pits. Respiratory 
organs wanting. Genital opening of male always at the base of the 
abdomen, of the female either at the base or apex of the abdomen; 
ovary or uterus either large and sac-like, or long, tubular and strongly 
sinuous or coiled, lying either above, below or twined about the ali- 
mentary tract. Metamorphosis slight, but evident. Parasitic; the 
adult form usually in the respiratory tract of reptiles, the immature 
one frequently in the tissues or internal organs of mammals. Tongue- 
worms. k 

The following classification is similar to that developed by Sambon, 
except that his subfamilies are regarded as families to render the 
divisions of this group more nearly on an equality with those of related 
orders. 


1. Mouth opening lying in front of the oral hooks; genital opening 
of female at the anterior end of the abdomen, the uterus large 
and sac-like; salivary glands of moderate size; larva with three 
pairs of short legs. (Figs. 1080, 1084). (RAILLIETIBLLID Æ). 

CEPHALOBÆNIDÆ 
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Three subfamilies may be distinguished as follows: 


a. Anterior end of body forming a short, blunt beak. (Cephalo- 
bina, neotrop., in lungs of snakes). ... CEPHALOBZENIN/E 


Anterior end of body not forming a beak-like projection, rounded. b 





Figs. 1079-1985. Pentastomida 


1079. “ Pentastomum,” young larva (Stiles) Linguatulide. 

1080. Raillietiella, anterior extremity (Sambon) Cephalobænidæ. 

1081. Sebekia, anterior extremity (Sambon) Linguatulide. 

1082. Kiricephalus, anterior extremity (Sambon) Linguatulidæ. 

1083. Linguatula (Sambon) Linguatulidæ. 

1084. Cephalobænidæ, diagrammatic vertical section of body (Sambon) 
Cephalobænidæ. 

1085. Linguatulidæ, diagrammatic vertical section of body (Sambon) 
Linguatulidæ. 


b. Body with two apical projections at the posterior end; posterior 
pair of oral hooks larger than the anterior ones. (Fig. 1080). 
(Raillietiélla, in reptiles and batrachians, widespr.). R 

RAILLIETIELLIN & 

Body without apical projections, bent downwards at posterior 
end; both pairs of oral hooks very small. (Reighardia, in birds, 
NEOtTop) eee S NTC REIGHARDIINÆ 
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Mouth opening lying between or behind the oral hooks; genital 
opening of female at posterior end of abdomen, the uterus tubu- 
lar, greatly elongated and irregularly coiled; salivary glands as 
long as the body; larva with only two pairs of legs. (Figs. 1079, 
1081, 1082, 1083, 1085). (POROCE PH ALID Æ). 

LINGUATULIDE 


This family includes three well-marked subfamilies, as follows: 


bodi . «Shed aw ate oe oe ae EDO UNDER ac on b 
Body flattened, fluke-like; more or less convex centrally above, 
the sides depressed; mouth hooks placed in an arch or curved 

line; alimentary canal following the axis of the body, the uterus 
twined about it. (Linguátula, in mammals, holarc., neotrop., 
ethiop., ind.; Subtriquétra, in crocodiles, neotrop., indomal.). 
LINGUATULINA 

b. Body with well marked latero-ventral grooves; mouth hooks 
forming a trapezoid; alimentary canal sinuous, longer than the 
body. (Fig. 1081). (Sebékia, in crocodiles, neotrop., ethiop., 
indomal.; Alófia, malay., ethiop.; Leipéria, in crocodiles, 
ethiop., Sambónia, in lizards, ethiop., neotrop.; Diesingia, 

in turtles, neotrop., indomal.) .............. SEBEKIINA 
Without latero-ventral grooves; mouth hooks placed in a curve 

or arch; alimentary canal straight, not longer than the body. 

(Fig. 1082). (Porocéphalus, in snakes, ethiop., Amer.; Kiri- 
céphalus, in snakes, Amer., indomal., austr.; Armillifer, in 
snakes and mammals, ethiop., indomal.; Waddycéphalus, 
PATEL EMI on .,.POROCEPHALIN/E 


Note: Pentastoma and Pentastomum have in the past been used 
as more or less inclusive generic names for the adult and immature 
stages of various species. 


LITERATURE ON PENTASTOMIDA 
Heymons, R. Pentastomida. Kükenthal und Krumbach, Handbuch der 
Zoologie, 3, pt. 1, pp. 69-131 (1926). 
Zungenwürmer, in Tierwelt Mitteleuropas, 3, Lief. 1, pp. 1-2 (1926). 
Sameon, L. W. A Synopsis of the Family Linguatulidæ. Journ. Trop. Med., 
25, pp. 188-206; 391-428 (1922). 


CLASS TARDÍGRADA 


Very small or minute species, usually less than one mm. in length. 
Body more or less elongate oval, consisting of a head and four body- 
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segments; integument tough and more or less transparent, not chitin- 
ous. Four pairs of short, fleshy, unjointed legs, each terminated by 
several claws or clavate vesicles. Cuticula usually forming distinct 
plates; often granulate or sometimes spinose. Mouthparts tubular, 
provided with a central piercing organ or stylet. Antennz absent. 
Eyes absent, or present as two ocelli. Terrestrial or aquatic species; 
no special respiratory organs. Species capable of excessive and pro- 
longed dessication without injury. Sexes separate; development from 
the egg direct, without metamorphosis. Water Bears. 


TS 
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Figs. 1086-1088. Tardigrada 


1086. Batillipes (Marcus) Halechiniscidæ. 
1087. Milnesium (Marcus) Milnesiidæ. 
1088. Macrobiotus (Marcus) Macrobiotidæ. 


1. Head bearing in front a pair of central and a pair of lateral cirri, 
in addition to two sensory appendages at each side. (Fig. 1030) 
(OER 2 

Head usually without such sensory appendages, or at least with 
only the four anterior ones present; the two at each side always 
wanting. (Order EUTARDIGRADA). . REED 

2. Middle portion of leg capable of being w ides or wlescamel 
within the basal part, the two parts sama by a distinct fold; 
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legs without long, hooked claws. (Fig. 1086). (Suborder 
ARTHROTARDIRGADA). (Halechiniscus, Tetrakéntron, 
palæarc.; Batíllipes, holare.) ........ HALECHINÍSCIDJE 
Middle portion of leg only partly folding into the basal part; 
legs terminating in long, hooked claws. (Suborder ECHIN- 
ISCHODEA).  (Echiníscus, cosmop.; Pseudechiniscus, 
widespr.; Parechiníscus, Echiniscöides, palæarc.; Oreélla, 


pal tar a T i á ECHINÍSCIDÆ 
3. Head entirely without sensory appendages. (Fig. 1088). (Macro- 
biótus, Hypsíbius, cosmop.).......... MACROBIOTID/E 


Head with six rostral papillæ about the mouth and also with two 
papillæ below on each side. (Fig. 1087). (Milnésium (= Arctis- 
con), cosmop.). (ARCTISCIDA) .......... MILNESIIDA 


LITERATURE ON TARDIGRADA 


AMMAN, J. Schweizerische Tardigraden. Berne (1908). 

CarLzon, C. Schwedische Tardigraden. Zool. Anz., 34 (1909). 

FonEL, F. A. Tardigrades. Le Léman, Monographie Limnologique, 3 (1904). 

Marcus, E. Tardigrada. Tierwelt Deutschlands, 12, 230 pp. (1928). 

Tardigrada. In Bronn's Klassen und Ordnungen des Tierreichs, 5, 

Abth. 4, Buch 3, 608 pp. (1929). 

NEDERSTRÖM, P. Die aus Finland bekannten Tardigraden. Act. Soc. Faun. 
Flor. Fennica, 46, No. 8 (1919). . 

Raum, G. Tardigrada, Báürtierchen. Biol. Tiere Deutschlands., pt. 22, pp. 
1-56, Geb. Borntrüger, Berlin (1927). 

HieurEns, F. Tardigrada. In Kükenthal und Krumbach, Handbuch der 
Zoologie, 3, pp. 1-68 (1926). 


CLASS PAURÓPODA 


Very small species of elongate, rounded and more or less flattened 
form. Body composed of from six to ten segments, as indicated by the 
tergites, and bearing nine pairs of legs. Antennæ branched apically; 
composed of four stout basal jomts, the fourth bearing two elongate 
joints, one of which bears at tip a whip-ike many-jointed flagellum 
and the other bears two such flagella. Mouthparts composed of a pair 
of mandibles, and one pair of maxillæ. Cerci bristle-like. Tracheæ 
absent; no respiratory organs. 


17 Sixetergitesypresentae TT ss eee `` FÜ een 2 
Ten tergites; head free, not covered by the first tergite; body 


584 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY 


with a few bristles above; anal segment exposed, not covered 

by the preceding tergite. (Brachypaüropus, palæarc.). 
BRACHYPAUROPODIDE 
2. Integument thinly chitinized, with a few bristles above; usually 
white or pale colored; head and anal segment free, not covered 
above. (Figs. 1089, 1091). (Paüropus, Allopaüropus, Styli- 

paüropus, Hemipaüropus, Scleropaüropus). 

PAUROPÓDIDÆ 





Figs. 1089-1092. Pauropoda 


1089. Pauropus (Latzel) Pauropodidæ. 

1090. Eurypauropus, antenna (Latzel) Eurypauropodid:e. 
1091. Pauropus, leg (Ewing) Pauropodide. 

1092. Eurypauropus (Latzel) Eurypauropodidæ. 


Integument heavily chitinized, thickly spinose or tuberculate and 
strongly pigmented; head and anal segment concealed from 
above by the adjacent tergites. (Fig. 1092). (Eurypaüropus, 
WEILER) cad! Ne ot TET EURYPAUROPÓDIDÆ 


LITERATURE ON PAUROPODA 


Kenyon, F.C. The Morphology and Classification of the Pauropoda. Tufts 
College Studies, No. 4 (1895). 

LaTzrL, R. Die Myriapoden der GEsterreichiseh-Ungarischen Monarchie. 
Vienna, Alb. Hólder (1880-84). 
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CLASS DIPLÓPODA 


Body long, comparatively narrow and of generally uniforin width; 
cylindrical or at least not usually noticeably depressed or flattened. 
Eleven or more body segments or somites; thirteen or more pairs of 
legs; usually considerably more. Legs always more numerous than the 
dorsal segments, most of the apparent segments bearing each two 
pairs of legs, but the first three or four and the last one or two with 
only a single pair. Head with a pair of short, usually scven-jointed, 
antennæ, a pair of lateral eyes and a pair of mandibles; other mouth- 
parts forming a plate-like structure (gnathochilarium). Eyes two, 
consisting of a group of ocelli. Legs usually six or seven-jointed, bear- 
ing an apical claw. Genital ducts opening between the second and 
third pairs of legs. Respiration through spiracles opening into paired 
pockets, one or two pairs corresponding to each of the somites. Second 
or fourth legs of male usually modified into copulatory appendages. 
Somites often with paired repugnatorial glands, opening laterally. 

Slow moving, usually vegetarian animals. A large group, more 
abundant in the tropics. Millipedes. 

The System adopted here follows that of Attems in his recent 
“ Myriopoda of South Africa.” 


1. Integument strongly chitinized, hardened by a deposit of cal- 
careous material; body hairs if present simple, never in long 
tufts. (Subclass CHILÓGNATHA). . com TE 

Integumental bristles highly modified, sms sæly on a aber e 
laterally forming long tufts; mandibles one-jointed; integument 
very weakly chitinized, not hardened by a deposit of caleareous 
material; usually eleven body segments and thirteen pairs of 
legs Garey 12 and 17). (Subclass PSELAPOGNATHA). 
(Pol$xenus, cosmop.; Saróxenus, ethiop.; Lophopróctus, 
widespr.; Schindalmonótus, S. Afr.; Macróxenus, palæarc.; 
Trichoproctus AU t ETE ete POLYXENIDE 

2. Sternites divided into two parts, tracheæ dichotomously branched; 
male with one or two pairs of modified copulatory appendages 
(telopods) at the posterior end of the body, but without modified 
legs on the seventh segment. (OPISTHANDRIA)......... 3 

Sternites not divided; tracheæ not branched, but arising in tufts 
from the tracheal trunks; male with one or two pairs of modified 
legs (gonopods) on the seventh body segment. (PROTERÁN- 
IDIUDA PNE. cnc sume NODE Re it 
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3. Body composed of 22 somites with 36 pairs of legs, not including 
one pair of telopods in the male; body not capable of being rolled 
into a ball. (Order LIMACOMORPHA). (Glomeridésmus, 
neotrop.; Termitodésmus, indomal.; Zephroniodésmus, 
Trial) ee ene a Mec eR nos GLOMERIDÉSMID JE 


1095 


1096 
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NU 








Figs. 1093-1099. Diplopoda 


1093. Sphærotherium, pygidium and marginal bristles (Attems) Sphæro- 
theriidæ. 

1094. Sphæriodesmus, gonopod (Chamberlin) Sphæriodesmidæ. 

1095. Sphærotherium, anterior gonopod (Attems) Sphærotheriidæ. 

1096. Sphærotherium, posterior gonopod (Attems) Sphærotheriidæ. 

1097. Sphærotherium, vulva (Attems) Sphærotheriidæ. 

1098. Sphærotherium, coxa of fourth leg (Attems) Sphærotheriidæ. 

1099. Sphærotherium, last joint of a leg (Attems) Sphærotheriidæ. 


Body of twelve or thirteen somites; with 17 to 21 pairs of legs, 
not including two pairs of telopods in the male; body capable 
of being rolled up into a ball so as to conceal the head and legs. 


(Order ONISCOMÓRPHA) . a uc EE 
4. Seventeen pairs of legs, not sncludinc fhe telopads st die male; 
ocelli in a single row or wanting. (GLOMERIDIA)......... ð 


Twenty-one pairs of legs, not including the telopods of the male; 
ocelli numerous, in several rows. (Figs. 1095, 1096, 1097, 1098, 
1099). (SPHZEROTHERIA). (Spherothérium, Globo- 
thérium, ethiop.; Sphæropæus, Arthrosphæra, indomal.; 
Cylioso ma mau rA TE TTE SPHÆROTHERIIDÆ 


10. 


11. 


BRUES AND MELANDER: CLASSIFICATION OF INSECTS 587 


Seventeenth pair of legs of male with one to three small joints 
beyond the large coxa. (Glómeris, palæarc.; Rhopalómeris, 


Apiómerus, indomal.)..................... GLOMÉRIDÆ 
Seventeenth pair of legs of male with four or five small joints be- 
yond the large coxa (Fig TA EE - 6 


Ninetcenth pair of legs in male with the second and third joints 
(prefemur and femur) simple, without a bristly projection; 
body smooth. (Glomeridélla, Typhloglómeris, Glomerel- 
a GLOMERIDÉLLIDÆ 

Nineteenth pair of legs in male with a bristle-bearing projection on 
the prefemur and femur; body often tuberculate or carinate. 
(Gervásia, Dodéria, palæarc.)............ GERVAISIIDÆ 

First pair of legs of the seventh somite of the male modified into 
gonopods, often the second pair of this somite also and the 
adjacent pairs on the sixth and eighth segments similarly modi- 
fied; mouthparts with three pairs of papal lobes. (EU- 
GNATH 5. ae. e c Se 8 

First pair of legs of the seventh somite of the male normal, not 
modified to form gonopods; mouthparts without palpal lobes. 


MC OUOR OCIA TEN) MM C c" 66 
Anal segment without spinning styles or spinning glands; body 
of less than 23 or more than 40 somites................--. 9 


Anal segment with two or three pairs of spinning glands, opening 
by one to three pairs of spinning styles; body of 26 or more 
somites. (NEMATOPHORA). . me t em 25 

Nineteen to 22 body somites I 20); only ie fat pafe E lees 
on the seventh somite of the male modified into gonopods; the 
gonopods inserted in a completely closed circular opening; body 
cylindrical, or flattened with lateral expansions. (POLYDES- 
MOIDE nc swan Saco MEN RA 10 

More than 40 body somites; both pairs of legs of seventh somite of 
the male modified into gonopods, or the second pair absent; 
opening in which the gonopods are inserted never closed in 
front; body cylindrical. (JULLFÓRMIA). 20.00.0000 52 

Coxæ of the gonopods rather widely separated, but connected by 
broad, medially coalescent processes; the median part raised 
ani keel-shaped. (POLYDESMIDEA).................. 11 

Coxe of the gonopods close together, free or more or less connected 
but not by broad, medially keel-like, raised processes. (STRON- 
CV¥MOSOMATIDEA... e esce e eer eene 17 


Coxæ of the gonopods with a hooked process on the external 
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margin; tergites broadly expanded at the sides, the lateral mar- 
gins produced, with a number of sharp teeth, each tooth bearing 
& bristle. (Peridontodésmus, neotrop.). 


PERIDONTODÉSMIDÆ 

Of a different conformation. ae 55 202 

12. Head not or incompletely cov ered dy ha fusi ta E w Mahi is 
generally small, not lengthened or enlarged................18 

Head completely or almost completely nil by the first tergite 
when seen from above; this tergite large. ..............2... 16 


13. Coxa of gonopod bearing a long, annulate flagellum; posterior 
portion of each tergite with three transverse rows of bristles, 
which usually arise from small tubercles. (Mastigonodésmus, 
Schedoleiodésmus, palæarc.) ... MASTIGONODÉSMIDÆ 

Of a different conformation. . S YS .14 

14. Second tergite enlarged; satan monikon of wae T or 
granulate, often densely clothed with setæ. (Oniscodésmus, 
Trigonóstylus, RE kes neotrop.; Doratodésmus, 
mal.; Hyperóthrix, E .... ONISCODÉSMIDJE 

Sd tergite not enlarged............ T .15 

15. Gonopod with a brush of D inwar sil; near rine io and a css 
pouch which opens at the base of this brush. (Fig. 1101). 
(Polydésmus, holarc.; Brachydésmus, Epanerchódus, pal- 
æarc.; Opisthotrétus, mal.; Opisthoporodésmus, austro- 
nale. co n CT POLYDÉSMIDÆ 

Gonopod without brush of hairs or seminal pouch. (Vanhoef- 
fénia, ethiop.; Gyrophállus, nearc.; Trichopolydésmus, 
paliar) e Ern ce VANH(GFFENIIDJE 

16. Openings of the repugnatorial glands located on small, separate, 
transparent projections from the sides of some of the abdominal 
tergites (usually 5th, 7th, 9th, 10th, 12th, 13th and 15th). (Sty- 
lodésmus, ethiop.; Myrmecodésmus, Corypherépsis, Sy- 
noptüra, neotrop.; Myxodésmus, mal.). STYLODÉSMIDÆ 

Openings of the repugnatorial glands very minute or not visible. 
(Cryptodésmus, neotrop.; Phenacóporus, austromal.; Cryp- 
tocórypha, ethiop., mal.; Atopodésmus, austr.). 


CRYPTODÉSMIDJE 
17. Cosa of the gonopod with a p curved horn-shaped proc- 
ess. sa 8. .18 


Coxa at ihe dl nee: any zu mcs 20 body N 
(Rhacodésmus, Am.; Acutángulus, Rhachidomórpha, 
Strongylodésmus, Fó Ba RHACODESMIDÆ 
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18. Certain joints of the anterior (or more) legs furnished with pe- 
culiar bristles that have a bulbously swollen base, and long 
slender or short nipple-shaped tip. (Sphzrotrichopus, austr.; 
Pleonaráius, Semnosóma, neotrop.; Scytonótus, nearc., 
austr.; Icosidésmus, ethiop., austr.; Gnoméskelus, ethiop.). 

SPHÆROTRICHÓPIDÆ 
Legs destitute of such swollen bristles...................... 1O 


1100 1101 





Figs. 1100-1103. Diplopoda 


1100. Polydesmus, gonopod: h, hair-brush; s., seminal vesicle. 

1101. Blaniulus, gnathochilarium: 1. lingual lamellæ; p., promentum;s., 
stipes; pb., prebasilare. Blaniulidæ. 

1102. Xiphochætoporatia, gnathochilarium. Lettering as in Fig. 1101. 

1103. Rhinocricus, gnathochilarium. Lettering as in Fig. 1101. 


19. Femur of the gonopod distinctly separated from the tibia by a 


strong constriction . mes bo .20 
Femur and tibia of the EN cs fusi Ww khoi any 
hie Or CAMARGO 22 


20. Coxa of the gonopod long and slender; femur ovate, clothed with 
hairs; tibia usually with a long flagelliform process. (Strongy- 
losóma, palæarc.; Catharosóma, Habrodésmus, neotrop.; 
Nedyopus, Prionopéltis, indomal.; Pheodésmus, ethiop.; 
Australiosóma, austr.) ...... STRONGYLOSOMÁTIDJE 

(011 E QUIE RENE COOLA O E e 

21. Cox: of the gonopods large, connected by a narrow band; femur 
with a large process that is often longer than the tibia and tarsus 
together. (Leptodésmus, Cyclorhábdus, neotrop.; Ísaphe, 
nearc.; Devíllea, palearc.) .......... LEPTODÉSMIDJE 

Coxæ of the gonopods free, not connected with one another. 
(Oxydésmus, Metaphóricus, Orodésmus, ethiop.). 
OXYDESMIDÆ 


bo 
u 


26. 


21 
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Lateral expansions of the tergites well developed or large, more 
orless: horizontal 20 
Lateral expansion of the tergites very strongly declivous, almost 
vertical; body very strongly convex above, its form highly 
adapted for curling up tightly. (Sphæriodésmus, Cyclodés- 
mus, Colobodésmus, neotrop.; Desmónus, nearc.). 
SPHJERIODÉSMIDJE 
Legs of male with fleshy lobes beneath the claws; gonopod articu- 
lated at the end of the coxa; tergites without striking sculpture. 
(Gomphodésmus, Antíphonus, Aulodésmus, Ulodésmus, 
Astrodésmus, Flaphógonus, ethiop.). GOMPHODÉSMIDJE 
Legs of male without lobes beneath the claws.............. 24 
Tibia and tarsus of gonopods not separated. (Fontaria, holarc.; 
Rhysodésmus, neotrop., palæarc.; Mélaphe palæarc.; Pachy- 
désmus, nearc.; Tubercularium, ethiop.; Asphalidésmus, 
USEFI eet. « cup E P UMEN ee FONTARIIDÆ 
Tibia and tarsus of gonopods usually separated by a distinct con- 
striction; gonopod articulated at the end of the coxa. (Platy- 
rhacus, neotrop., indoaustr.; Amplinus, Pycnótropis, neo- 
trop.; Polylepis mal.)................ PLATYRHÁCIDÆ 


5. Body of 26-32 (usually 30) somites; repugnatorial glands absent.26 


Body of 39 or more somites; repugnatorial glands present on the 
kandsollósan som es 49 
First tergite small; each somite above with three pairs of bristles 
ud from minute tubercles. (Superfamily CHORDEUMOI- 
E e were TET IU TTL 2 
F 3 tergite very large, its sides partly enclosing the head; body 
capable of being rolled into a spiral; some tergites with strong 
longitudinal carinæ; a few ocelli at each side of the head. 
(Surerin STRIARIÒIDEA). (Striària, nearc.). 
STRIARIIDÆ 
First four jomts of antennæ short, subequal in length; fifth much 
longer and thicker, forming a club together with the apical 
Joints; dorsum tuberculate or spinulose, very strongly convex; 
legs short and stout. (TRACHYZONA.................28 
First three joints of antenne increasing in length, the second and 
third each mueh longer than the preceding joint; fourth at 
least twice as long as the first; legs long and slender. (XESTO- 
ZONA T .29 
Body "Dots tts moi in d 30. omtr, (Trachysöma, Hal- 
leinosðma, palæarc.)............... TRACHYSOMÁTIDJ/E 


30. 


31. 


33. 


34. 


30. 


36. 


37. 


38. 
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Body surface spinulose, dark in color; 28 somites. (Chamæo- 
soma, Achrochórdum, palæarc.) .. CHAMÆOSOMÁTIDÆ 


29. Promentum present as a separate, more or less triangular sclerite 


HALON the mentua (Fig, TUB) , 2 coocogcnnescnuuuaens 30 
iDromentunWAlsent e e ELLO A e 45 
Hind gonopod forming a large, stout, unjointed club. .........31 


Hind gonopod never forming a stout, unjointed club; usually one- 
or two-jointed, or sometimes more or less like a walking leg, with 


three WORDS MOS 6 Gacc.c 0 « alo S 3... 32 
Sides of body longitudinally striate; tergites without lateral 
expansions. (Càseya, nearc.) ................ CASEYIDE 


Sides of body not longitudinally striate; anterior tergites with 
carinate lateral expansions. (Underwoodia, nearc.). E 
UNDERWOODIID/E 


. Hind gonopod with a long thread-like or flagelliform process. . .33 


Hind gonopod without such long process. ..................… 34 
Front gonopod with a filiform process like that of the hind gono- 
pod; second pair of legs of female with the joints beyond the 
coxæ vestigial. (Heteroporàtia, Tessinosóma, Haploporà- 
tia, palæarc.) ...... ......... HETEROPORATIIDZE 
Front gonopod Alan sú process; second pair of legs of female 
normally developed, similar to the other legs. (Verhoeffia, 


paleare.) ...... sert . VERHÆFFIIDÆ 
Posterior pair a les R Sk ad E sl IRANI, a we -85 
Posterior pair of legs of eighth somite w ithout coxal glands. (Fa- 
ina S eee Meee aie LLL e FAGÍNIDÆ 
Tarsi of n withoutpapillen e eem rrr Ms 36 
Tarsi of third to seventh pairs of legs of male furnished with 
papilla FEFFE IC NEM gede pens 38 
Hind gonopods once- or indistinctly two-Jointed..............87 


Hind gonopods three- or four-jointed. (Brachychæteúma, 
Scutógona, Macrochæteúma, palæarc.). 

BRACHYCHJETEUMID/E 

Tracheal pockets (the cavities next to the spiracles, leading into 

the tracheal tube) fused with the sternite and not movable. 

(Anthégona, Cranógona, palæarc.). .... ANTHOGONIDE 

Tracheal pockets not anchylosed with the sternite, movable. 
(Anthroleucosóma, Pródicus, palæarc.). 

ANTHROLEUCOSOMÁTIDÆ 

Cox: of the front gonopods not forming aring...............39 

Coxæ of the front gonopods partly fused, forming together a ring 


e 
eo 
bo 


39. 


40. 


41. 


43. 


44. 
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which bears the unsegmented, movable part of the gonopod. 
(Heterolatzélla, palæarc.). ..... HETEROLATZÉLLIDZE 
Cox:z of the front gonopods without an elongate, flagelliform 
process or long, stalked pencil of hairs.................... 40 
Cox: of front gonopods each bearing an elongate, flagelliform 
process or a long, stalked pencil of hairs. (Neatractosóma, 
Trimeróphoron, palæarc.) .... NEATRACTOSOMÁTIDÆ 
Coxæ of the second pair of legs of the eighth segment without a 
horn-like projection internally; hind gonopods highly modified, 
wanting or one- to three-jointed, rarely four-jointed, and not 
resem blins walking less ETE ETE T TT 41 
Coxæ of second pair of legs of the eighth segment with a horn-like 
projection internally; hind gonopods four- to six-jointed and 
with claw, retaining the appearance of walking legs. (Pseüdo- 
clis, palæarc.; Cleidógona, Am.; Pseudotrémia, nearc.). 
PSEUDOCLÍDIDJE 
Sternite bearing the second pair of legs of the sixth somite in the 
male, produced into a long, rod-shaped process; coxæ of front 
gonopods elongate, free or nearly so. (Rothenbuehléria, 
gelbe) coco sese so giur aabot ROTHENBUEHLERIIDÆ 
This sternite without rod-shaped prolongation; coxæ of front 
gonopods shorter, not extending beyond the remainder of the 
gonopod, frequently fused together........ a .42 


. Coxæ of the second pair of legs of the EX same E the E 


elongate; rounded inwardly or without distinct process medi- 
Miy een ss 43 
Coxæ of second pair of legs of sixth somite of the male transverse, 
with one or two processes which extend to the apex of the ster- 
nite. (Attémsia, Syngonopódium, Dendromonómeron, 


Haason paledrey . eM ME LIE ATTEMSIIDÆ 
Sternite of the front gonopod obsolete or absent, never with a 
median process; the coxe firmly united................... 44 


Sternite of the front gonopod very large, bearing a long median 
process; the coxæ not fused with one another. (Opisthochei- 
ron, palæarc.) ..... .......... OPISTHOCHEIRIDÆ 

Coxæ of the front PUN NE flat, not prominent; hind gonopods 
two- to four-jointed. (Haplobainosóma. Brælemanneúma, 
Hispaniosóma, palæarc.) ... .HAPLOBAINOSOMÁTIDJE 

Coxæ of front gonopods prominent, forming a simple or two-parted 
elevation. (Craspedosóma, Oxydáctylon, Macheiriópho- 
ron, Ceratosóma, palæarc.) .... CRASPEDOSOMÁTIDÆ 


45. 


46. 


47. 


48. 


49. 


50. 
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Coxe of the ninth pair of legs with glands; tarsi of the third to 


seventh pairs of legs almost always bearing papillæ......... 46 
Coxe of the ninth pair of legs without glands; tarsi usually with- 
ont pa pul lester ó E Mee afr Ý 48 


Body composed of 32 somites; tergites with prominent lateral 
expansions. (Diplomarágna, Syntelopodeüma, palæarc.). 


DIPLOMARÁGNIDJE 
Body composed of 28 or 30 somites; tergites without or with very 
slíshúlaterallespanslons 00 cc EET TT OÓ `` 47 


Hind gonopods two-jointed; second pair of legs on the sixth and 
eighth somites modified Into accessory gonopods, not resem- 
bling walking legs. (Chordeüma, Chordeumélla, Micro- 
chordeüma, Orthochordeumélla, palæarc.) 

CHORDEÜMIDÆ 

Hind gonopods three- to five-Jointed; second pair of legs on the 
sixth somite normal, similar to the other walking legs. (Oro- 
bainosóma, Brachybainosóma, palæarc.). 

OROBAINOSOMÁTIDÆ 

First pair of legs of the eighth somite highly modified, reduced to 
two- or three-jointed stumps; vertex of male bearing one or 
two tufts of hairs. (Metopídothrix, Schedotrígona, indo- 
austr. ) F ....... METOPIDOTHRÍGIDÆ 

First pair of legs 2 de E somite normal, not modified or re- 
duced; vertex of male without tufts of hairs. (Conotyla, Tri-' 
chopétalum, Zygónopus, nearc.; E neotrop.; 
Japanosöma, palæarc.) .. NE . CONOTYLIDE 

Promentum present as a SEn ate skred in hon of the mentum 
(as in Fig. 1102); ocelli numerous. (Superfamily LYSIOPETA- 
LOIDEA).. s : . 50 

Promentum 2 one or des ocelli et sadi ade sf de Ten. 
(Figs. 1111, 1112). (STEMMIULOIDEA). (Stemmiülus, 
Prostemmiülus, Diopsiülus, ethiop.) .. STEMMIULIDA: 

Second pair of legs of female completely formed, similar to the 
other walking legs; tracheal pockets of gonopods small, fused 
to the gonopod. (Cállipus, palearc.) .... CALLIPÓDIDÆ 

Second pair of legs of female greatly reduced, the segments beyond 
the coxæ not developed; tracheal pockets of gonopods large, 
not fused to the gonopod. . ous sol 


. Gonopods very long, slender noel sone boð (Dorypëtalum, 


Silvóstria, Cyphocállipus, Dorycállipus, palæarc.). 
DORYPETALIDE 
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Gonopods not noticeably long, not bent. (Lysiopétalum, Apfel- 
béckia, Broelemánnia, Callipodélla, palæarc.). 
LYSIOPETÁLIDZE 


1105 





Figs. 1104-1114. Diplopoda 


Diaporus, gonopod (Chamberlin) Spirostreptidze. 

Siphonophora, anterior gonopod (Chamberlin) Siphonophoride. 

Siphonophora, posterior gonopod (Chamberlin) Siphonophoridæ. 

Platydesmus, anterior and posterior ends of body (Chamberlin) Platy- 
desmide. 

Gymnostreptus, gonopods (Chamberlin) Spirostreptidæ. 

Paraiulus, posterior end of body of male (Chamberlin) Blaniulide. 

Paraiulus, side view of posterior end of body of male (Chamberlin) 
Blaniulide. 

Prostemmiulus, gnathochilarium (Chamberlin) Stemmiulidz. 

Prostemmiulus, head and first tergite (Chamberlin) Stemmiulidæ. 

Orthoporus, gonopod (Chamberlin) Spirostreptide. 

Rhinocricus, gonopods (Chamberlin) Rhinocricid:. 


52. Stipites meeting for a distance along the median line, separating 


the promentum from the mentum (Fig. 1101). (Superfamily 


JULOMOBAS.. ` 4 eee ene 


54. 
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Stipites not meeting along the median line, widely separated by 
the mentum or promentum; promentum if present in contact 
WA NS eT EET ` ll... ee 54 

Both pairs of gonopods lying in cavities; first pair of legs of male 
greatly reduced; body above usually with some longitudinal 
Slee OL GUN Nr DET TS Een JÜLIDJE 

Gonopods free, not sunk in depressions; first pair of legs of male 
usually four- to six-jointed; tergites without any longitudinal 
striation. (Figs. 1109, 1110). (Blaniülus, Chroneiülus, palæ- 
arc.; Nopoiülus, holarc., neotrop.; Paraiülus, Am.; Uro- 
Sans, nearc.). . X S . BLANIÜLIDÆ 

Promentum absent; ro rð mana skade between 
the prebasilare and stipites which it separates widely (Fig. 
1103); last joint of legs of male generally padded, but not the 
fourth or fifth joints. (Superfamily SPIROBOLÖIDEA). .55 

Promentum present or absent; mentum surrounded at the sides 
by the stipites which extend backwards and lie in contact with 
the prebasilare. (SPIROSTREPTOMORPHA)...........59 

Hind gonopods connected to each other at base by the sternite 
and membranes; pores of repugnatorial glands usually open- 
ing on the anterior portion of the tergites. (TRIGONIU- 
a 56 

Hind gonopods not united at base, sternite completelv absent; 
pores of repugnatorial glands almost always opening on m 
posterior portion of the tergites. (SPIROBOLIDEJE). .. .. 

Coxæ of hind gonopods completely chitinized.............. E 

Coxe of hind gonopods consisting of two rod-shaped thickenings 
meeting at a right angle with a membranous portion between 
them. (Trigonitius, Eucárlia, Cherástus, ethiop., indo- 
austr.; Mystálides, ethiop., malay.; Allopocóckia, neotrop.). 

TRIGONIULIDÆ 

Front gonopods short and broad. (Pachýbolus, ethiop.; Micro- 

spiróbolus, Caríbolus, meotan, Trachelomégalus, Eu- 


centróbolus, malay.) . v... PACHYBÓLIDÆ 
Front gonopods long isl Sans (Spirominus, Pýgodon, 
Sop i SPIROMIMIDÆ 


Hind gonopods consisting of only a single joint, the coxa not dis- 
tinetly separated or vestigial; first tergite more or less nar- 
rowed laterally. ` (Spiróbolus, holarc.; Tylóbolus, nearc.; 
Messicóbolus, neotrop.; Pseudospiroboléllus, indomal.; 
Spiroboléllus, austromal.)............... SPIROBÓLIDÆ 
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Hind gonopods distinctly two-jointed; first tergite broadly rounded 
at thesides. (Fig. 1114). (Rhinócricus, neotrop., austromal.; 
Polyconóceras, Dinematócricus, austromal.; Eurhinécricus, 
Cubóbolus, neotrop.) ................. RHINOCRICIDA 

59. Mentum broadly triangular; its anterior angle lying far behind the 
front margin of the stipites. (Superfamily SPIROSTREP- 
TOIDEA) . re . 60 

Mentum Haunts E dis amei amale cues uibs los for- 
ward, dividing the gnathochilarium completely to its anterior 
margin; first pair of legs of male modified. DL. CAM- 
BALOIDEA) . SA T - 62 

60. Both sternites of ae RO demnm SAR v in E 
of the atrophy of the hind gonopods. (ODONTOPYGIDE). 
(Odontopyge, Haplothysanus, Prionopétalum, Spino- 


tarsus, ethiop.) . T ess. ODONTOPÝGIDÆ 
Sternite of the wise mue uu the gonopod-bearing segment 
and the gonopod absent. (SPIROSTREPTIDEA)....... 61 


61. End of the gonopod flattened, almost always bearing on the edge 
a row of long, curved bristles; last somite without any spinose 
projection. (Fig. 1104, 1108, 1118). (Spirostréptus, Gymno- 
stréptus, Diaporus, Orthéporus, Scaphiostréptus, Alló- 
Dorus, Neo trope op) kee EET SPIROSTREPTIDE 

End of the gonopod not thus flattened, without such bristles; 
anal segment almost always with a tail-like projection. (Harpa- 
góphora, ethiop.; Poratóphilus, ethiop., neotrop.; Thyro- 
pýgus, cthiop., indomal.; Rhynchopróctus, malay.). 

HARPAGOPHÓRIDJE 

62. Promentum present, separated from the mentum. ...........03 

Promentum not separated from the mentum; repugnatorial pores 
present on the fifth somite. Een e .65 

63. Promentum divided into two na es D. a sesta EUMD .64 

Promentum not divided by a-longitudinal suture. (Cámbala, 
Sámichus, austr; Nannoléne, Epinannoléne, ncotrop.; 
Julomérpha, widespr.). (Including NANNOLENID and 
EPINARNOLANID Æj ee CAMBÁLIDÆ 

64. Repugnatorial pores absent on the fifth somite; hind gonopods 
three-jointed; front ones Wool without bristles. (Peri- 
cámbala, ind.) . E X . PERICAMBÁLIDJE 

Repugnator ial pores zu smi on thé fifth cow hind gonopods want- 
ing, the front ones two-jointed, the second joint strongly bristled. 
(Pseudonannoléne, neotrop.). PSEUDONANNOLÉNIDJE 
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65. Posterior portion of tergites smooth; hind gonopods absent. 
(Physiostréptus, Holopodostréptus, neotrop.). 

PHYSIOSTRÉPTIDJE 

Posterior portion of the tergites with stout longitudinal carinæ 

or tubercles; hind gonopods present. (Cambalópsis, Camba- 
lomórpha, Trachyiülus, ind.). (TRACHYIULID.E). 

CAMBALÓPSIDJE 

66. Sternites always, and pleurites often, free, t.e. connected by mem- 

branes with the adjacent parts . m ME AG 

Tergites, pleurites and sternites completely ela body cy- 

máa. (Siphoniülus, malay.) ........ SIPHONIULIDE 

67. Mentum and adjacent maxillary sclerites (gnathochilarium) con- 

sisting of a single plate or of several indistinctly defined 

pie CESS LU NEUE NI Uu UE 68 

Gnathochilarium possessing most of the parts typical of the Dip- 

lopoda (asin Fig. 1101). (Fig.1107). (Platydésmus, N. Am.; 


Fiória, Dolístenus, palæarc.) ........ PLATYDÉSMIDÆ 
68. One or several ocelli at each side of the head; body not constricted 
onithebaseofeachsome ¢ os ETE ETT eee 69 


Ocelli absent; body constricted at the base of each somite; repug- 
natorial pores opening on keels or tubercles. (Figs. 1105, 1106.) 
(Siphonóphora, indoaust., ethiop., neotrop.; Siphonorhinus, 
malaya Borop EE SIPHONOPHÓRIDÆ 

69. Repugnatorial pores opening on the lateral lobes of the tergites; 
tergites divided by a median suture; head completely concealed 
by the first tergite. (Siphonocrýptus, malay.). 

SIPHONOCRÝPTIDÆ 

Repugnatorial pores opening on the body of the tergites, far from 
the lateral margin; tergites without median suture; head partly 
free and visible. (Polyzénium, Orsíboe, palæarc.; Siphonó- 
tus, austromal., neotrop.; Burínia, ethiop.). 

POLYZONIIDE 
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CLASS CHILÓPODA 


Body long, comparatively or very narrow, of nearly even width and 
dorsoventrally depressed; nineteen or more, sometimes many more 
body segments. Fifteen or more pairs of legs, inserted at the sides of 
the body and widely separated by sternal plates; never more than a 
single pair to any body segment; legs six- or seven-jointed, with a 
single apical claw. Head bearing a pair of long, many-jointed antennæ 
(14 joints or more); eyes composed of groups of ocelli, sometimes 
massed to form two apparently faceted eyes. Mandibles and two pairs 
of maxillæ present; appendages of first body segment greatly enlarged, 
forming a pair of large six-jointed poison-fangs (toxicognaths). Last 
two pairs of legs often greatly modified and directed backwards. Res- 
piration through spiracles, the latter paired and located on the pleurze 
or unpaired and located along the dorsal line. Genital ducts usually 
opening on the penultimate body segment. A widespread, moderately 
large group, of active carnivorous habits. Centipedes. 

The system adopted here follows that of Attems in his recent ac- 
count of “ The Myriopoda of South Africa. ” 


1. Nineteen body segments with fifteen pairs of legs; not more than 
seven segments bearing spiracles, the trachez not anastomos- 
ing; newly hatched animals with seven pairs of legs. E 
ANAMÓRPHA) . Æ ND 

‘Twenty-five or more bady STAR S 91. or more pairs sa legs, 
sometimes many more; nine or more pairs of spiracles, the 
tracheæ anastomosing; newly hatched animals with the full 
number of legs present in the adult. (Subclass EPIMÓRPHA).6 

Spiracles unpaired, seven in number; placed on the middle dorsal 
line near the posterior border of the tergites; eyes compound, 
with faceted surface; tracheæ not branched. (Fig. 1116). 
(Order SCUTIGEROMORPHA). (Scutigera, Thereuó- 
nema, o MCN Thereuópoda, mainly tropical or sub- 
tropical). . ......... SCUTIGERIDE 

Spiracles paired, E o on dud dies between the tergites and the 
coxæ; eyes not compound; single ocelli or groups of ocelli 
or eyes absent; tracheæ branched. (Order LITHOBIO- 
TORR ETA PET pe ca eU TM ES 3 

3. Tergites of the leg-bearing segments alternately long and short, 

Gus at the middle of the body; those corresponding to legs 
2,4, 6,9, 11 and 13 (not counting the jaws as legs) much a. 


than the others. (Suborder LITHOBIOMORPHIDEA). . 


to 
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Tergites of the leg-bearing segments not noticeably different in 
size, except the one bearing the jaws, which is shorter; in front of 
segments 4, 6, 8, 9, 11 and 13 with a greatly reduced, inter- 
calary segment. (Suborder CRATEROSTIGMORPHÍDEA). 
(Craterostigmus, austr.) ........ CRATEROSTIGMIDJE 

. From one to five of the posterior pairs of legs with coxal glands 
opening by pores, legs usually spinose; ocelli, when present, 
placed near to the margin of the head. (Superfamily LITHO- 
BIOIDEA). . m ee D 

No coxal akude @ opang dem pores; less I SUEDE spines; ocelli 
widely separated from the margin of the head. (Superfamily 
CERMATOBIOIDEA). (Cermatóbius, ind.). 

CERMATOBIIDÆ 

5. Tibiæ of all legs without a spinose projection externally at tip. 

(Fig. 1117). (Lithöbus, holarc., ethiop.; Monotarsöbius, 
Alokóbius, Polybóthrus, palæarc.; Garíbius, nearc.; Aus- 
tralöbius, Pun ., indoaustr.; Bothrópolys, holarc., austro- 
mal). a . LITHOBIIDÆ 
Tibiæ of la Hn 14 sitis a seins, „wah pieces externally 
at tip. (Hénicops, austr.; Paralamýctes, Anopsóbius, neo- 
trop., ethiop., austr.; Zygothübius, Am.) . HENICÓPIDÆ 

6. Antennæ with 17-20 or more joints; four ocelli on each side, or 

more; 21-23 leg bearing segments; 9, 10, 11 or 19 pairs of spir- 

acles. (Order SCOLOPENDROMÓRPH: Ae er eee 9 

Antenne 14-jointed; ocelli absent; 31-170 leg-bearing segments; 

all leg-bearing segments except the first and last with a pair of 

spiracles. (Order GEOPHILOMORPHA)................ 8 

Eyes present, very rarely (Mimops) indicated only by a pale spot; 
tarsi two-jointed; sternites usually with a pair of longitudinal 
grooves, never with transverse groove. (Fig. 1115). (Scolo- 
péndra, Rhysidia, tropicopol.; Cüpipes, palæarc., ethiop.,ind.; 

Pseudocryptops, ethiop., ind.; Collària, palæarc., neotrop.; 

Echmostigmus, palæarc., indoaust.). SCOLOPÉNDRIDÆ 

Eyes absent; tarsi of legs 1-19 almost always one-jointed; sternites 
usually with a single median groove, never witha pair of grooves, 
often with a transverse groove. (Fig. 1118). (Cr¥ptops, cos- 
mop.; Otocrýptops, widespr.; Trigonocryptops, palæarc., 
ethiop., MD Scolopocryptops, palæarc., Am.; ; Newpórtia, 
neotrop.) . OR CRYPTOPIDE 

8. Mandible with: sev veral mælis Tenis and with or without a 

dentate lamella oU SUNT 9 


R 


AJ 
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Margin of mandible simple, beset with one row of teeth; man- 


dible with or without a dentate lamella .................. 11 





1115. 
1116. 
1117. 
1118. 
1119. 
1120. 
1121. 


Figs. 1115-1121. Chilopoda and Symphyla 


Scolopendra (Newport) Scolopendridæ. 
Scutigera (Howard) Scutigeridæ. 
Monotarsobius. Lithobiidæ. 

Cryptops, last leg (Chamberlin) Cryptopide. 
Soniphilus, labrum (Chamberlin) Soniphilidæ. 
Suturodes, labrum (Chamberlin) Geophilide. 
Scutigerella, leg (Ewing) Scutigerellidæ. 


9. Mandible with one dentate lamella in addition to the pectinate 


lamellee; labrum consisting of one piece; antenne short, thick 
at base and gradually tapering, the basal joints with short hairs, 
but without long bristles. (Himantarium, palæarc., ethiop.; 


602 


10. 


i. 


14. 
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Mesocánthus, palæarc., ethiop., indomal.; Haplóphilus, 


Bothriogáster, paleare.) ............ HIMANTARIIDÆ 
Mandible with pectinate lamellæ, but without any dentate lamella 
MICHI ON SAT oe on o oe e e JURO Destonmas ae 0509 10 


Labrum consisting of one piece, not especially broad; coxæ of 
first maxillæ completely fused. (Orya, palæarc.; Orphnæus, 
tropicopol.; Ctenörya, ethiop.; Parérya, nearc.). .. ORYIDÆ 

Labrum tripartite; one small median tooth and two broad lateral 
pieces with strong edges at the sides of the cephalic pleuræ; 
coxæ of first maxillæ meeting at the median suture. (Mecisto - 
céphalus, „ethiop. ., indoaustr.; Prolammonyx, Dicellóphilus, 

palæare.; Árrup, nearc.; Tygárrip, neotrop.). 
MECISTOCEPHÁLIDÆ 

Mandible with one dentate lamella; labrum consisting of one 
piece; antennæ filiform or clavate. (Schendyla, holarc., neo- 
trop., mal.; Escáryus, holarc.; Nannóphilus, ethiop., neo- 
trop.; Ballóphilus, ethiop., austromal.; Schendylürus, pal- 
wate, etbiop., neotrop.) CERE CE TTE SCHENDYLIDJE 

MERGE without a dentate lamella................. 12 


. Coxæ of the first maxillæ fused, each beari ing a mediam side cnl 


a one- or two-jointed apical portion...................... 13 
Coxæ of the first maxillæ completely separated, bearing a conical 
second joint; claws of anterior legs with a strong tooth. (Neo- 
geóphilus, Evallogeóphilus, neotrop.). NEOGEOPHÍLIDJE 


. Labrum consisting of a single piece; antennæ generally flattened 
- E 


áGthebaseandtapeinz MET" 14 
Labrum consisting of three parts, rarely more or less fused (Fig. 
1119), the median piece sometimes partially fused with the 
lateral pieces; coxæ of the last legs not enlarged............ 15 
Cox: of the last pair of legs much enlarged, extending forward 
at the sides sometimes to the antepenultimate leg-bearing 
segment; paratergites (one or several rows of small plates be- 
tween the tergites and the row of pleurites that bear the spir- 
acles) generally present. (Gonibrégmatus, austromal.; Eu- 
crátonyx, indoaustr.; Himantosóma, indomal.; Mm 
philus, neotrop RR V TT GONIBREGMÁTIDÆ 
Coxe of the last pair of legs not enlarged, not extending in front 
of the last leg-bearing segment; paratergites absent. (Sogóna, 
Timpina, nearc.; Garrina, neotrop.) ...... SOGÓNIDÆ 
The median piece of the labrum, if present, not fused with the 
lateral pieces; in the middle the two larger and ventrally directed 
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teeth lacking. (Fig. 1120). (Geóphilus, widespr.; Eurýtion, 
ethiop., neotrop., austr.; Scolióplanes, holarc.; Polygonàrea, 
austr., ethiop.; Aphilodon, ethiop., neotrop.; Hénia, paliearc.; 
Pachymérium, holarc., neotrop., ethiop.) .. GEOPHÍLIDZE 
The median piece of the labrum at least partly fused with the lat- 
eral ones; two larger teeth in the middle, directed more or less 

ventrally, (Fig. 1119). (Soníphilus, Poáphilus, nearc.). 
SONIPHÍLIDÆ 


LITERATURE ON CHILOPODA 
See also Literature on Myriapoda, p. 597 
ATTEMS, C. Myriapoda. Geophilomorpha. Das Tierreich, Lief. 52, 388 pp. 
(1929). 
Chilopoda, Scolopendromorpha. Das Tierreich, Lief. 54, 308 pp. 
(1930). 
Dainzv, J. W. Chilopoda of New York State. Bull. New York State Mus., 
No. 276, 50 pp. (1928). 
CHAMBERLIN, R. V. Chilopoda of California. Pomona Journ. Zoól. Entom., 
2, 3, 4 (1910-12). (Three parts). 
The Chilopoda of Brazil. Bull. Mus. Comp. Zoól. Harvard, 58, pp. 151- 
221 (1914). 
The Centipedes of Central America. Proc. U. S. Nat. Mus., 60, Art. 7, 
pp. 1-17 (1922). 
The Ethnopolidæ of North America. Bull. Mus. Comp. Zoðl. Harvard, 
57, pp. 385—437 (1925). i 
KRAEPELIN, K. Revision der Scolopendriden. Jahrh. Hamburg Anst., Beiheft 
2, Mitt. Mus. Hamburg, pp. 1-276 (1903). 
Pocock, R. I. Chilopoda. Biologia centrali-Americana, pp. 1-40 (1896). 
Vernonrr, K. W. Chilopoda. Bronn’s Tierreich, 5, Abth. 2, Lief. 83-99, pp. 
83-537 (1915-18). 


CLASS SYMPHYLA 


Small, delicate elongate species with thin unpigmented integument. 
Body long, composed of fifteen to twenty-two similar segments; twelve 
pairs of short, five-jointed legs. Mouthparts consisting of a pair of 
mandibles and two pairs of maxille. Antenne many-jointed, the 
joints short, more or less moniliform. Cerci stout, lanceolate, one- 
jointed or very indistinctly annulated. Respiration by tracheæ open- 
ing by a single pair of spiracles on the head. 


1. Fifteen tergites; first pair of legs much smaller than the others. .2 
Twenty-two tergites; first pair of legs almost as large as the 
others. (Geophilélla)................ GEOPHILELLIDA 
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2. An intercalated segment without legs present behind the fourth, 
sixth and eighth segments only; posterior margin of tergites 
rounded, the corners rarely angulate; first pair of legs fully 
half as long as the others. (Figs. 11, 1121). (Scutigerélla, 
Hanseniélla, Tasmaniélla) ........ SCUTIGERÉLLIDÆ 

An intercalated legless segment present behind segments four, 
six, eight, ten and twelve; posterior margin of tergites angulate 
laterally; first pair of legs usually imperfect and less than half 
as long as the others. (Scolopendrélla, Scolopendrópsis, 
Symphylella ls eee SCOLOPENDRÉLLIDÆ 


LITERATURE ON SYMPHYLA 


Hansen, H. J. The Genera and Species of the Order Symphyla. Quart. Journ. 
Mier. Sci., 47, pp. 1-101 (1903). 

LATZEL, R. Die Myriapoden der Oesterreichisch-Ungarisehen Monarchie. 
Vienna, Alb. Hólder (1880-84). 
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GLOSSARY OF SPECIAL TERMS.' 


This glossary is intended to include only such terms as are not easily 
understood from the figures referred to in the keys, and other words 
only when their meaning in the keys might not be readily ascertained 
from an ordinary English dictionary. 


Abdomen, the hindermost of the three main body divisions. 

Acréstichal bristles, one two or several longitudinal rows of minute 
bristles along the center of the mesonotum of some flies (cf. dorso- 
central bristles). 

Acülea (-eæ), one of the numerous minute spines on the wing mem- 
brane of certain Lepidoptera. 

Acüleate, (a) furnished with a sting; (b) beset with aculeæ. 

Adventitious, not regular; accidental or additional. 

Ædæagus, the male intromittent organ. 

Alula (-læ), a small lobe, borne at the base of the wing (Diptera). 

Amphipneüstic, having the first and last pairs of spiracles open and 
functioning. 

Anal, pertaining to the last abdominal segment or to the hind basal 
angle of the wing. 

Anal lobe, the rounded posterior part of the wing which includes the 
anal veins. ; 

Anal veins, in the typical wing the three most posterior main veins. 

Ánnulated, incompletely divided into ring-like joints. 

Ánnulus (-1i), a ring or band. 

Antecóxal sclerite, a part of the metasternum in front of the hind 
coxæ (Coleoptera). 

Anténna (-næ), a pair of jointed sensory appendages of the head 
above the mouthparts. 

Adfréntal plates, a pair of long oblique sclerites on the front of the 
head extending upwards from the base of the antenne and meet- 
ing medially above (larvæ of Lepidoptera). 

Antenódal crossveins, crossveins along the costal border between 
the base and the nodus (Odonata). 

Apneüstic, having all the spiracles closed and not functioning. 

Appendiculate cell, a small indistinct cell just beyond the apex of 
the marginal cell (Hymenoptera). 


1 Where the plural form is unusual the differing termination is given in parentheses added to 
the last common letter of the root. 
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Apterous, wingless. 

Arcuate, arched like a bow. 

Arculus, a basal crossvein between the radius and cubitus (Odonata). 

Aréola (-læ), areóle, a small closed cell in the forewing, enclosed by 
radial veins (Lepidoptera). 

Arista, a bristle-like process at or near the end of the antennæ (Dip- 
tera). 

Arólium (-ia), a terminal pad of the foot between the claws. 

Atrium (-ia), a cavity or enlarged entrance. 

Atténuated, gradually tapering. 

Auxiliary vein, the subcostal vein of Diptera, anterior to the radius. 

Axílla (-læ), a triangular sclerite on each side of the scutellum (Hy- 
menoptera). 

Basal cells, the two cells proximal to the anterior crossvein and the 
discal cell (Diptera). 

Bifid, split into two parts. 

Bilobed, divided into two lobes. 

Calamistrum, one or two rows of curved spines on the upper margin 
of the metatarsus of the hind legs (Araneida). 

Calypteres, small membranous disks under the base of the wings 
(Diptera). 

Cámerostome, the opening through which the beak is extended in 
certain Acarina. 

Campodéiform, having the form of Campodea ((Thrysanura), said 
of certain active carnivorous larvæ. 

Cápitate, with a distinct knob at the tip. 

Carapace, the more or less fused dorsal sclerites of the cephalothorax 
(Arachnida). Also any fused series of sclerites covering a part of 
the body. 

Carinate, ridged, or furnished with a raised line or keel. 

Caruncle, a fleshy papillate or sucker-like appendage at the tip of 
the tarsus in certain Acarina. 

Caudal filaments or setæ, thread-like processes terminating the 
abdomen. 

Cell, a space in the wing bounded by veins. 

Cephalothórax, the combined head and thorax in Arachnida. 

Cérci, a pair of appendages near the end of the abdomen. 

Chætosöma, a series of short bristles on the head of certain Lepidop- 
tera. 

Cheek, the lateral part of the head between the eyes and the mouth. 

Chélate, pincers-shaped, having two opposable claws. 
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Chelícerz, the first or most anterior pair of appendages in the Arach- 
nida. 

Chitin, the horn-like material forming the hard parts of the body wall. 

Clàvate, clubbed or enlarged at the tip. 

Clàvus, an oblong basal part along the inner edge of the fore wings 
(Heteroptera, Homoptera). 

Clýpeus, the sclerite bearing the labrum (Hymenoptera); a horseshoe- 
shaped sclerite under the margin of the mouth (Diptera). 

Coárctate, with narrowed base and enlarged tip. 

Coarctate pupa, a type of pupa in certain Diptera, enclosed in a 
hardened shell formed from the last larval moult-skin. 

Cólulus, a slender or pointed organ lying in front of the spinnerets 
(Araneida). 

Compréssed, flattened from side to side, as distinguished from de- 
pressed. 

Cónnate, immovably united, fused. 

Constrícted, narrowed in part. 

Córium, an elongate middle part of the fore wing (Hemiptera). 

Córneous, horn-like in texture. 

Córnicle, one of certain paired dorsal tubular processes on the pos- 
terior part of the abdomen of aphids. 

Cósta, the front margin of the wing, considered as the first vein. 
Cóstal àrea, the part of the wing immediately behind the front mar- 
gin. 
Cóstal cell, the space of the wing between the costa and the subcostal 

vein; formerly sometimes termed subcostal. 

Cóxa (-xæ), the basal joint of the legs, sometimes quite fused with the 
body. 

Cribéllum, a sieve-like spinning organ lying in front of the spinnerets 
(Araneida). 

Cróchets, a series of spines on the prolegs of the larvæ of Lepidoptera. 

Crossvein, any transverse vein connecting adjacent longitudinal veins. 

Ctenídium (-ia), a comb-like row of bristles. 

Cübitus, the fifth of the main veins of the typical wing. 

Cursórial, fitted for running. 

Declivity, the abruptly bent apex of the elytra (Coleoptera). 

Decümbent, bending downward. 

Dentículate, with minute tooth-like projections. 

Dichóptic, eyes not touching above (Diptera). 

Dígitate, with finger-like processes. 

Direct eyes, the anterior median pair of eyes in spiders. 
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Diürnal eyes, in spiders, eyes that are dark colored. 

Dórsal, pertaining to the upper surface or back of the body. 

Dorsocéntral bristles, several longitudinal rows of bristles near the 
middle of the mesonotum, lateral to the smaller acrostichals 
(Diptera). 

Ectopárasite, a parasite which lives on the exterior of animals. 

Élytron (-ra), the horny fore wings, or wing covers, of beetles. 

Empódium (-ia), a single middle pad or bristle between the tarsal 
claws) (Diptera). 

Epímeron (-ra), the posterior portion of the pleura of a thoracic seg- 
ment (Insecta). The sclerite to which the basal segment of the 
leg is attached (Arachnida, Diplopoda). 

Epiphysis (-ses), a lappet-like process. 

Epipleüra (-ræ), the infolded edge of the elytra (Coleoptera). 

Epistérnum, the anterior portion of the pleura of a thoracie segment. 

Épistome, the part of the face just above the mouth. 

Epizðic, living as external parasites of animals. 

Erüciform, having the body shaped like a caterpillar. 

Extivie, the molt, or cast skin of an insect. Recently used as exuvia, 
exuvie to differentiate the molts of a single from those of several 
instars, as in Coccoidea. 

Eye-cap, a group of modified scales overhanging the eye (Lepidop- 
tera). 

Face, the front of the head, between the clypeus and antennæ. 

Facial plate, the central part of the face (Diptera). 

Fastígium, the upper edge or median ridge of the vertex (Orthoptera). 

Fémur (-émora), the thigh or third division of the legs. 

Fíliform, hair-like, or filamentous, longer than setaceous. 

Flabéllate, with fan-like processes or projections. 

Flabéllum (-la), a leaf-like or fan-like process. 

Flagéllum, the distal part of the antenna when lash-like. 

Fontanél, a small, depressed, pale spot on the front of the head be- 
tween the eyes (Isoptera). 

Foràmen (-ámina), a small opening, orifice or puncture. 

Fórcipate, bearing pincers, or pincers-shaped. 

Frénulum, a strong spine or spines at the front basal angle of the 
hind wings (Lepidoptera). 

Front, the forehead, between the antennæ, eyes and ocelli. 

Frontalia, the central strip of the front (Diptera). 

Fróntal lünule, a small crescent-shaped space just above the an- 
tenn (Diptera) 
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Frónto-órbital bristles, several bristles along the front next to the 
eyes (Diptera). 

Fundatrix, a stem-mother or female of the first generation which 
founds a new colony (Aphidoidea). 

Fürcula, the forked springing appendage below the end of the abdo- 
men (Collembola). 

Gáster, the rounded part of the abdomen behind the basal node or 
nodes in ants (Hymenoptera). 

Géna (-næ), the cheek. 

Geniculate, abruptly bent, elbowed. 

Genitalia, the external sexual organs. 

Gibbous, puffed out; hunch-backed. 

Glabrous, bald, smooth, free of hairs. 

Gnathochilarium, a plate-like structure formed by the mouthparts, 
exclusive of the mandibles (Diplopoda). 

Gónopod, a modified leg, serving as a copulatory appendage, on the 
seventh or adjacent body segments (Diplopoda). 

Gonapóphysis (-ses), each of the short conical paired egg-laying proc- 
esses terminating the abdomen; also applied to certain paired 
genital appendages in the male. 

Graduated crossveins, an oblique row of crossveins forming steps 
across the wing (Neuroptera). 

Grávid, filled with eggs. 

Güla, the median underpart of the head lying between the mouth and 
posterior foramen. 

Gülar suture, a longitudinal impressed line on each side of the gula 
or middle piece of the throat. 

Hálter, a small knobbed appendage on each side of the thorax replac- 
ing the hind wings (Diptera). 

Hàmus, a distinct abrupt spur-like vein in the hind wings of some 


Heteroptera. 
Haüstellate, formed for sucking, the mandibles not fitted for 
chewing. 


Hemélytron (-ra), the heavily chitinized fore wing of Hemiptera. 

Heterogéneous, of more than one type, as the eyes of certain spiders. 

Heterómerous, differing in the number of joints in the three pairs of 
tarsi (e.g. 5, 5, 4), or in the structure of other repetitive parts. 

Holóptic, having the eyes meeting above the antennæ (Diptera). 

Homónomous, similar in form, function or development. 

Hümeral angle, the basal front corner of the wing. 

Hyaline, more or less transparent. 
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Hypermetamérphosis, development in which two or more different 
types of larvæ follow one another in succeeding stages of growth. 

Hypopletral bristles, a more or less vertical row of bristles above 
each hind coxa (Diptera). 

Hypopýgium, the last ventral plate; or the inflexed genitalia. 

Hypostigmátic cell, a specialized cell located beneath the stigma of 
the wing of some Neuroptera. 

Imago, the final, adult, or reproductive stage of an insect. 

Inglüvial, pertaining to the crop. 

Inclinate, bent or directed toward the median line. 

Inquiline, an animal that occurs regularly in the nest or habitation of 
some other species 

Instar, any of the successive stages during metamorphosis, marked off 
by moltings. 

Interfrontalia, the central portion of the front of some flies when 
differentiated from the orbits. 

Interfróntal bristles, minute bristles on the central part of the 
front (Diptera). 

Interstitial, occurring between two segments, e.g. the trochanter, 
linking the coxa and femur; or coincident, as the ends of two 
veins. 

Intra-àlar bristles, several bristles above the root of the wing lateral 
to the dorsocentrals (Diptera). 

Jügum, a lobe-like process at the base of the fore wings overlapping 
the hind wings (Lepidoptera). 

Labéllum (-la), the expanded tip of the proboscis (Diptera). 

Làbial pálpus (-pi), a jointed sensory appendage at each side of the 
labium. 

Labium, the lower lip. 

Labrum, the upper lip, lying just below the clypeus. 

Lamélla (-læ), a leaf-like plate. 

Lámellate, bearing or composed of lamellæ. 

Laminate, composed of leaf-like plates. 

Lanceolate, tapering at each end, spear-shaped. 

Larva (-væ), the growing stages of an insect having a complete meta- 
morphosis, after hatching from the egg and before the pupal 
period. 

Lateral, at, toward, or pertaining to the sides of the body. 

Ligula, the central part of the labium, borne by the mentum (Coleop- 
tera). 

Lora (-ræ), the cheek (Homoptera). 
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Lung-book; lung sac, a respiratory sac, opening by a slit-shaped 
aperture on the ventral surface of the abdomen in certain Arach- 
nida. 

Lünule, a small erescent-shaped piece just above the antennæ (Dip- 
tera). 

Macrotríchia, the larger hairs on the surface of the wings. 

Mandibulate, with jaws fitted for chewing. 

Marginal cell, one or more cells near the anterior margin of the wing, 
below the stigma (Hymenoptera). 

Mask, the extensile labium of the nymphs of Odonata which forms an 
organ for grasping the prey. 

Maxílla (-læ), the second pair of appendages belonging to the mouth, 
behind the mandibles or jaws. 

Maxillary palpus, a finger-like jointed sensory appendage on each 
maxilla. 

Média, the fourth of the principal veins of the typical wing. 

Médial, pertaining to the media. 

Médian, lying along the middle line of the body. 

Méntum, the part of the labium bearing the movable parts. 

Mésad, lying toward the median line. 

Mesepistérnum (-na), the anterior of the oblique side pieces of the 
mesothorax. 

Mesonótum, the back or upper side of the mesothorax. 

Mesopleüra (-re), the space between the root of the wings and the 
middle coxæ, consisting of episternum.and epimeron (Diptera). 

Mesostérnum, the middle part of the underside of the mesothorax. 

Mesothérax, the middle of the thoracic divisions, bearing the second 
legs and the fore wings. 

Metamórphosis (-ses), the series of marked external changes through 
which an insect passes during its development, e.g. egg, larva, 
pupa, adult. Direct development entails no such changes. In- 
complete metamorphosis lacks the pupal stage. Complete meta- 
morphosis includes a pupal stage. See also hypermetamorphosis. 

Metapneüstic, having only the posterior pair of spiracles open and 
functioning. 

Metastérnum, the middle piece of the under side of the metathorax. 

Metatársus (-si), the first joint of any tarsus, next to the tibia, also 
called basitarsus. 

Metathórax, the third division of the thorax, bearing the hind legs 
and the hind wings. 

Micrópterous, with small or vestigial wings. 
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Microtrichia, the smaller abundant hairs that clothe the surface of 
the wings in some insects. 

Molt, to cut off or shed the skin. 

Moniliform, resembling a string of beads. 

Naiad, the nymph of aquatic insects. 

Násus, the drawn-out forward part of the head of crane-flies. 

Nàsute, a form of worker termite in which the head bears a snout-like 
projection in front. 

Neurátion, the arrangement of the veins of the wings, the venation. 

Noctürnal eyes, in spiders, eyes of a pearly white color. 

Node, a swelling or knot-like knob. 

Nódus, a stout crossvein at or before the middle of the costa] border 
of the wing (Odonata). 

Notauli, a pair of longitudinal furrows on the mesonotum of certain 
Hymenoptera, lying nearer to the median line than the parapsidal 
furrows when both pairs of furrows are present. 

Nótum, the dorsal surface of the body, particularly of the thorax. 

Nymph, the larval or growing stage of those insects that have no pupal 
period. 

Océllus (-li), the simple eyes, usually three in number, on the upper 
part of the head; also the simple eyes of insect larvæ and of some 
other arthropods. 

Ócciput, the back part of the head. 

Onychium (-ia), a pad between the tarsal claws. 

Orbit, the part of the head immediately surrounding the eyes. 

Ostioles, the paired lateral openings of the heart. 

Ovipósitor, the egg-laying apparatus. 

Palpus (-pi), one or two pairs of jointed sensitive, finger-like processes 
borne by the mouth. See maxillary palpus and labial palpus. 

Parafacials, the sides of the face of some flies, when differentiated 
from the sunken central portion and the orbits. 

Parápsidal furrow, a longitudinal groove between the median line 
and each side of the mesonotum, lying near to the lateral margin 
(Hymenoptera). See notauli. 

Párasite, an animal that feeds on or in some other living animal. 

Paronychium (-ia), a bristle-like appendage of the claws. 

Péctinate, with branches like a comb. 

Péndulous, hanging from one end. 

Pedipaipi, pédipalps, the second of the paired appendages of Arach- 
nida. 

Peripneüstic, having a series of functional spiracles along each side 
of the body. 
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Péritreme, a chitinous plate surrounding the spiracle in certain mites. 

Pétiolate, attached by a stalk or stem. 

Phytóphagous, feeding on plants. 

Plántula (-12), a pad-like sole on the underside of the tarsi of certain 
insects. 

Pleürite, one of the side pieces of the body. 

Plümose, feathery. 

Postérior callósity, a swelling between the root of the wings and the 
scutellum (Diptera). 

Postérior cells, a variable number of cells extending to the hind mar- 
gin of the wings, the first bounded inwardly by the anterior eross- 
vein (Diptera). 

Posthümeral bristle, one or more bristles just behind the shoulder- 
swelling (Diptera). 

Postnódal crossveins, a series of short transverse veins next to the 
costal margin of the wing, beyond the nodus (Odonata). 

Postscutéllum, a small transverse piece of the thorax immediately 
behind the seutellum. 

Postvértical bristles, a pair of minute bristles behind the ocelli 
(Diptera). 

Preápical bristle, a bristle on the outside of the tibiæ just before the 
apex (Diptera). 

Prebasilàre, a sclerite on the underside of the head, sometimes divided 
medially, lying behind the mentum (Diplopoda). 

Prédatory, capturing living prey. 

Prefürca, the petiole of the second and third veins (Ry and Rs) of 
Diptera. 

Presütural bristle, one or more dorsocentral bristles just in front of 
the transverse suture (Diptera). 

Probóscis, the extended trunk-like or beak-like mouthparts. 

Préclinate, inclined forward. 

Proepimeron (-ra), that part at the rear of the side of the prothorax 
next the coxæ. 

Prógnathous, having the mouthparts projecting forwards. 

Prólegs, the fleshy abdominal legs of certain insect larvæ. 

Proméntum, a median sclerite in the gnathochilarium, lying in front 
of the mentum or stipites (Diplopoda). 

Pronótum, the back or upper side of the prothorax. 

Propleüra (-ræ), the side portion of the prothorax. 

Propneüstic, having only the anterior pair of spiracles open and 
functioning. 
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Propódeum, the large apical portion of the thorax, behind the wings 
and scutellum (Hymenoptera). 

Prosóma, an anterior clearly separated section of the cephalothorax 
in certain Phalangida. 

Prostérnum, the middle of the underside of the prothorax. 

Prothorácic bristle, a bristle above each of the front coxæ (Diptera). 

Prothórax, the first division of the thorax, bearing the front legs. 

Prüinose, coated with a hoary dust. 

Pseüdopod, an outgrowth or projection of the body of certain larvæ, 
assisting in locomotion. 

Pteropletiral bristles, bristles located on the sides of the body just 
beneath the root of the wings (Diptera). 

Ptilinum, a temporary bladder-like structure above the antenne of 
certain Diptera. 

Pulvillus (-li), a pad beneath each tarsal claw. 

Pupa (-pæ), the resting stage of insects with complete metamorphosis, 
following the larva and preceding the adult. 

Puparium, the oval, hardened covering of the pupa of the higher Dip- 
tera and some scale msects, formed of the larval or nymphal skin. 

Pupiparous, giving birth to full-grown larve that are ready to pupate. 

Pygidium, the last dorsal segment. 

Radial, of or pertaining to the radius. 

Radial cell, any cell in the wing bordered in front by a branch of the 
radius. 

Radial séctor, the posterior of the two main divisions of the radius. 

Radius, the third of the principal veins of the typical wing. 

Raptörial, fitted for grasping prey. 

Rastéllum, a structure on the cheliceræ of certain spiders bearing 
numerous tooth-like projections. 

Réclinate, pointing backward. 

Recürrent nervure, one or two transverse veins arising from the 
lower side of the submarginal cells (Hymenoptera). 

Réniform, kidney-shaped. 

Reticulate, meshed, like net work. 

Rostrum, a beak or snout. 

Scape, the basal joint or joints of the antenne. 

Sclérite, any piece of the body wall bounded by sutures. 

Scópa, a brush on the underside of the abd omen, for collecting pollen 
(Hymenoptera). 

Scópula, a brush of hairs or bristles (Araneida). 

Scrobe, a groove or furrow, especially one on the mandible or one 
which receives the antenna. 
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Scutéllum, a somewhat triangular or crescentic sclerite just behind 
the mesonotum. 

Sérrate, toothed along the edge, like a saw. 

Séssile, (a) broadly attached; (6), incapable of movement from place 
to place. 

Séta (-tæ), a bristle or filament. 

Setàceous, bristle-like, slender. 

Shagreened, having a finely roughened surface. 

Sinuous, S-shaped, winding back and forth. 

Small-crossvein, a short crossvein extending from the base of the 
discal cell to the fifth posterior cell between M. and Cu (Diptera). 

Spátulate, broad at tip, narrowed at base. 

Spínulated, furnished with very small spines. 

Spíracles, breathing pores or external openings of the tracheal system. 

Spurs, movable spines, usually two, at the end of the tibiæ. 

Spürious vein, an adventitious longitudinal vein crossing the an- 
terior (r-m) crossvein (Diptera). 

Squamopygídium, a plate formed by the fusion of several apical 
abdominal segments (Dermaptera). 

Sternauli, a pair of lateral furrows on the mesothorax below the base 
of the wings (Hymenoptera). 

Stérnite, the ventral piece of each abdominal segment. 

Sternopleúral bristles, the bristles on the triangular pleural sdate 
between the front and middle coxæ (Diptera). 

Stígma, a thickening on the costal border of the wings near the apex. 

Stípites (sing. stipes), a pair of sclerites lying at each side of the 
gnathochilarium (Diplopoda). 

Stridulàtion, a chirping or creaking noise. 

Style, (a) a bristle-like process terminating the antennæ, thicker than 
the arista (Diptera); (b) short slender appendages on the under- 
side of the abdomen (Thysanura). 

Stýliform, drawn out as a slender stiff process. 

Subanténnal groove, a groove or grooves in the middle of the face 
(Diptera). 

Subcósta, the second of the sn veins of the typical wing. 

Submárginal cell, one or more cells lying behind the mar aðal cells, 
usually forming a second row below the anterior margin apically 
(Hymenoptera). 

Submédian cell, a long basal cell near the middle of the wing (Hy- 
menoptera). 

Subméntum, the basal part of the mentum. 


616 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY 


Súlcate, grooved or furrowed. 

Supraànal plate, a dorsal sclerite terminating the abdomen. 

Süture, a line separating the parts of the body wall. 

Társus (-si), the foot, the jointed portion of the legs beyond the tibia. 

Tégmen (-mina), the toughened fore wings of grasshoppers, etc. 

Tégula (-12), a small convex plate over the root of the fore wings 
(Hymenoptera). 

Télepod, a modified leg, serving as a copulatory appendage, on one of 
the posterior body segments of male Diplopoda. 

Télson, the last abdominal segment. 

Tentórial rods, several diverging chitinous rods within the posterior 
part of the head of certain dipterous larvæ. 

Térgite, the dorsal piece of an abdominal segment. 

Térmen, the outer, or distal margin of the wing. 

Théca, a sheath or sac-like covering. 

Thórax, the second of the main divisions of the insect body, between 
the head and the abdomen, bearing the legs and wings. 

Tibia (-iæ), the shin-joint of the legs, between the femur and the tarsus. 

Triangle, a small triangular cell near the base of the wing (Odonata). 

Trichobóthria, minute sensory hairs on the tarsal joints of the legs 
of certain spiders. 

Triúngulin, the active first-stage larva of the Strepsiptera and certain 
hypermetamorphic beetles. 

Trochanter, the small second joint of the legs between the coxa and 
the femur. 

Trochantin, a small piece between the sternum and the front coxa 
(Coleoptera). 

Trüncate, ending squarely with sharply eut-off edge. 

Tympanal hoods, tympanal bulle, a pair of tubercles or swellings 
at the base of the abdomen in certain Lepidoptera. 

Venation, the course of the veins or rod-like thickenings of the wings. 

Véntral, pertaining to the underside of the body. 

Véntral mémbrane, the skin-like tissue connecting the tergites and 
the sternites (Diptera). 

Véntral ségments, the sternites of the abdomen. 

Vérrucose, covered with minute warts or tubereles. 

Vértex, the crown of the head. 

Vertícillate, provided with whorls of fine hairs. 

Vestigial, small, degenerate, not functional. 

Vibríssa (-sæ), a bristle or bristles on each side of the mouth-opening 
in front (Diptera). 

Viviparous, bringing forth living young, not laying eggs. 
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Ababa, 435 
Abavus, 286 
Abedus, 154 
Abisara, 239 
Ablabesmyia, 282 
Ablerus, 486 
Abræinæ, 423 
Abraxas, 200 
Abrosoma, 63 
Acalypta, 142 
Acalyptrate, 312, 321 
Acanalonia, 118, 120 
Acanaloniide, 120 
Acanthaspis, 147 
Acanthedra, 231 
Acantheis, 563 
Acanthiidæ, 143, 146 
Acanthocera, 287 
Acanthoceridæ, 451 
Acantliocerus, 451 
Acanthochermes, 127 
Acanthocnema, 319 
Acanthocnemine, 299 
Acanthocolonia, 63 
Acanthocoris, 148 
Acanthoctenidæ, 561 
Acanthoctenus, 561 
Acanthomera, 286 
Acanthomeridæ, 286 
Acanthophorus, 440 
Acanthophrynus, 542 
Acanthoplus, 53 
Acanthops, 87 
Acanthopsylla, 406 
Acanthothrips, 76 
Acarida, 565 
Acaridæ, 574 
Acarina, 565 
Acaroidea, 572 
Acartophthalminæ, 334 
Acartophthalmus, 334, 
335, 341 
Acarus, 573, 574 
Acattyma, 556 
Acelyphus, 326 
Acentropus, 214 
Aceratogallia, 112 
Acercus, 572 
Acerentomidæ, 40 
Acerentomon, 40, 41 
Acerentulus, 40, 44 
Acheles, 576 


Acherontia, 208, 528 
Acheta, 54 
Achetidæ, 54 
Achetinæ, 54 
Achias, 331 
Achilidæ, 119 
Achilixia, 119 
Achilixiidæ, 119 
Achilus, 119 
Achlæna, 87 
Achlyodes, 235 
Achlyodidæ, 236 
Achoreutes, 46 
Achrochordum, 591 
Achroia, 215 
Acicephala, 319 
Acidalia, 210 
Acidaliids, 210 
Acidia, 341 
Acilius, 411 
Acinipe, 57 
Aciura, 341 
Aclista, 495 
Aemæodera, 419 
Acmæops, 441 
Aemonotus, 187 
Acnemia, 278 
Acneus, 416 
Acoloithus, 204 
Acoma, 451 
Acontista, 86 
Acontistinze, 86 
Acontistoptera, 350, 351 
Acordulecera, 474, 513 
Acræa, 238 
Acræidæ, 238 
Acraga, 206 
Acragidæ, 206 
Acreioptera, 427 
Aerida, 55 
Acrididæ, 56 
Acridiidze, 56 
Acridiinæ,`57 
Acridinæ, 56 
Acridoxena, 51 
Acridodea, 49 
Acritus, 436 
Acrobasis, 215 
Acroberotha, 186 
Acrocera, 291, 202 
Acroceratidæ, 292, 375 
Acroceratinæ, 292 


Acrocercops, 232 
Acroceridæ, 362 
Acrodesmia, 285 
Acrolepia, 221 
Acrolepiidæ, 221 
Acrolophidæ, 224, 245 
Acrolophus, 224, 244 
Acromantinæ, 91 
Acromantis, 91 
Acrometopia, 329 
Acronycta, 218 
Aerophylla, 64 
Acrophyllin:e, 65 
Acropsopilio, 552, 553 
Acropsopilionidæ, 553 
Acropteroxys, 432 
Acrotrichis, 433 
Acrotylus, 56 
Acrydiidæ, 55, 56 
Acrydium, 57 
Actaletes, 45 
Actaletidæ, 45 
Actenoptera, 323 
Actenotarsus, 99 
Actias, 213 

Actina, 284 
Actininæ, 284 
Actinoptera, 341 
Actinopus, 556 
Actinothrips, 75 
Acucephalinæ, 114 
Acucephalus, 114 
Aculeata, 475 
Acumontia, 552 
Acutangulus, 588 
Ada, 214 

Adæum, 552 
Adalia, 434 
Adanastus, 432 
Adapsilia, 330 
Adda, 212 

Adela, 224, 241, 244 
Adelges, 125, 126 
Adelgid:e, 126 
Adelginæ, 126 
Adelidæ, 224, 243 
Adelocephala, 211 
Adelocera, 421 
Adelopteromvia, 350 
Adelotopus, 409 
Adelphomyia, 268 
Adenophlebia, 172 
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Adephaga, 408 
Aderidæ, 439 
Aderus, 439 
Adimeridæ, 431 
Adimerus, 431 
Adiscofiorinia, 130 
Adonea, 558 
Adoneta, 207 
Adoretus, 452 
Adoxus, 444 
Adrama, 340 
Adraminæ, 340 
Adranes, 415, 416 
Ædaleus, 56 

Aedes, 272 

JEgeria, 203 
Ægeriidæ, 203, 243 
Ægialia, 451 
Ægjialiidæ, 451 
ZEgialites, 436 
Ægialitidæ, 436 
Ægidium, 451 
Ægithus, 432 
Mnictus, 490 
/Enigmatias, 305, 350 
Ænigmatiinæ, 305 
Ænigmatistes, 305, 350 
Ænigmatopæus, 350 
Æolothripidæ, 73 
olothrips, 73 
Aepophilidæ, 143 
Aepophilus, 143 
Æschna, 164, 166 
Æschnidæ, 164, 167 
Æschnoidea, 163 
Æthalochroa, S6 
Æthialion, 111 
Æthialionidæ, 111 
Æthomorpha, 443 
Aethus, 151 
/Etioptera, 91 
Agabus, 411 
Agalena, 560 
Agalenid:e, 560 
Agallia, 112 
Agalliaphagus, 470 
Aganaidæ, 217 
Aganais, 217 
Agandecca, 119 
Agaon, 483 
Agaontidze, 483, 487 
Agapetid:ze, 238 
Agapetus, 193 
Agarista, 219 
Agaristidæ, 219, 248 
Agathidinæ, 480 


Agathinæ, 480 
Agathis, 480 
Agathomera, 64 
Agathomyia, 310 
Agdistid:e, 202 
Agdistis, 202 
Agenia, 497 
Ageniaspis, 484 
Aglais, 238 

Aglaope, 207 
Aglossa, 215 
Aglycyderes, 444, 448 
Aglyeyderidæ, 444 
Aglycyderoidea, 444 
Agnatha, 169 
Agnippe, 227 
Agonopteryx, 229 
Agonosomatinz, 303 
Agonoxena, 225, 233 
Agonoxenidæ, 225, 233 
Agraulis, 238 

Agria, 316 

Agriidz, 162, 165 
Agrilinæ, 420 
Agrilus, 419 
Agrioidea, 161 
Agrion, 161, 162 
Agrionoidea, 161 
Agrionopsis, 86 
Agriothera, 225 
Agriotypidæ, 477 
Agriotypus, 477 
Agræcia, 52 
Agræciinæ, 52 
Agromyza, 338, 368 
Agromyzide, 339, 343 
Agrotera, 216 
Agroterinæ, 216 
Agrotinæ, 218 
Agrypnetes, 192 
Agrypnia, 193 
Alaptus, 483 

Alaus, 421 

Albia, 572 

Albiorix, 550 
Alcestis, 120 
Alcidis, 213 
Aldrichia, 296 
Aldrichiella, 345 
Aldrovandiella, 276 
Aleochara, 429 
Aleocharinæ, 429 
Aletia, 218 
Aleurobius, 574 
Aleurocanthus, 122, 124 
Aleurochiton, 124 
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Aleurodicinæ, 124 
Aleurodicus, 122, 124 
Aleuropteryginz, 182 
Aleuropteryx, 182 
Aleyrodidz, 124 
Aleyrodinæ, 124 
Aleyrodes, 122, 124, 125 
Alichus, 576 
Alienidæ, 488 
Alienus, 488 
Allecula, 435 
Alleculidæ, 435 
Allobosca, 347, 352 
Alloboscinæ, 347 
Allochrysa, 185 
Allocælia, 493 
Allocoryninæ, 447 
Allocorynus, 447 
Allocosa, 561 
Allodahlia, 70 
Allodape, 508 
Allodia, 278 
Allceostylus, 320 
Allogaster, 164 
Allognosta, 284 
Allononyma, 228 
Allopauropus, 584 
Allophyla, 334 
Allopocockia, 595 
Alloporus, 596 
Alloptes, 574 
Allorhina, 452 
Allostethella, 68 
Allostethidæ, 68 
Allostethus, 67, 68 
Allotria, 483 
Allotrichia, 192, 193 
Allotrichoma, 348 
Alofia, 581 
Alokobius, 600 
Alombus, 352 
Alophora, 318 
Altella, 558 
Altica, 444 
Alticidæ, 444 
Alucitid:e, 202 
Alydidæ, 148 
Alydus, 148 
Alypia, 219 
Alypiodes, 220 
Alysia, 477 
Alysiidæ, 477 
Alyson, 505 
Alysonidæ, 505 
Amantis, 90 
Amara, 411 
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Amata, 219 
Amathomyia, 299 
Amathusia, 238 
Amathuxidea, 238 
Amatidæ, 219 
Amaurobiidæ, 558 
Amaurobius, 558 
Amblyaspis, 494 
Amblycera, 101 
Amblyomma, 567 
Amblypygi, 540 
Amblythyreus, 147 
Ambrysus, 154 
Ameles, 90 
Ameletus, 172 
Amelinæ, 90 
Ametastegia, 474 
Ametropodidæ, 172, 175 
Ametropus, 172 
Amicrocentrum, 480 
Amictus, 296 
Amiota, 345 
Amiotinæ, 345 
Amitermes, 95 
Ammophila, 503 
Ammoplanus, 506 
Ammotrecha, 547 
Ammoxenidz, 561 
Ammoxenus, 561 
Amobia, 317 
Amobiinæ, 317 
Ameebaleria, 335 
Amorphoscelinz, 84 
Amorphoscelis, 84 
Amphiacusta, 54 
Amphibolips, 483 
Amphicoma, 451 
Amphientomidz, 98 
Amphientomum, 98 
Amphigerontia, 99 
Amphigyrum, 558 
Amphilecta, 285 
Amphiopinæ, 414 
Amphipsocus, 99 
Amphipsylla, 406 
Amphipterygidz, 162 
Amphipteryx, 162 
Amphiscepa, 120 
Amphiscepide, 120 
Amphisternus, 434 
Amphithera, 225 
Amphitheridæ, 225 
Amphorophora, 125 
Amphix, 434 
Amphizoa, 409 
Amphizoidæ, 409 


Amphypterygidæ, 166 
Amplinus, 590 
Ampulex, 503 
Ampulicidæ, 503 
Ampulicimorpha, 492 
Amycle, 119 
Amydria, 224 
Amydriidæ, 224 
Amytta, 51 
Anabolia, 192 
Anaborrhynchus, 294 
Anabrus, 49, 52 
Anacampsis, 227 
Anacampta, 331 
Anacanthaspis, 289 
Anacanthella, 286 
Anacanthotermes, 95 
Anacrabro, 506 
Anadiastothele, 555 
Ansa, 238 
Anagarypus, 550 
Anagenesia, 169 
Anagnota, 339 
Anagraphis, 562 
Anajapyx, 41, 44 
Analcocerinæ, 286 
Analcocerus, 285, 286 
Analges, 574 
Analgesidæ, 574 
Analopteryx, 350 
Aname, 556 
Anamorpha, 599 
Ananteris, 545 
Anapausis, 276 
Anaphes, 483 
Anaphothrips, 74 
Anaplecta, 79 
Anaptycha, 81 
Anareolate, 61 
Anarmonia, 226 
Anarsia, 227 

Anasa, 148, 149 
Anasigerpes, 91 
Anaspis, 438 
Anastatus, 484 
Anastrepha, 341 
Anatalanta, 350, 351 
Anatelia, 66, 67 
Anateliidz, 66 
Anatis, 434, 528 
Anatopynia, 281, 282 
Anax, 164 
Anaxarcha, 91 
Anaxiphus, 54 
Ancistrocerus, 497 
Ancistrogaster, 67, 70 
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Aneistrogastridæ, 70 
Ancylis, 226 
Ancylolomia, 215 
Aneylolomiinæ, 215 
Ancylometis, 225 
Aneyloxipha, 236 
Aneyrona, 419 
Andex, 69 
Andrena, 508 
Andrenidæ, 508 
Andrenosoma, 299 
Androloma, 219 
Androniscus, 534 
Androprosopa, 273 
Anechura, 70 
Anechuridæ, 70 
Anepisceptus, 53 
Anepitacta, 51 
Anerastia, 215 
Anerastiinæ, 215 
Aneurus, 145 
Angela, 85, 86 
Angelinæ, S6 
Angituloides, 332 
Angitula, 332 
Anigrus, 119 
Anisacantha, 63 
Anisaspis, 556 
Anisaspoides, 556 
Anisocentropus, 194 
Anisolabidæ, 68 
Anisolabis, 68 
Anisomorpha, 62, 64 
Anisomorphine, 64 
Anisopleura, 162 
Anisoplia, 452 
Anisopodidæ, 275, 359, 
373 
Anisopogon, 298 
Anisops, 153 
Anisoptera, 160, 165 
Anisopus, 265, 275, 359 
Anisota, 211 
Anisotamia, 295 
Anisotomidz, 428 
Anisozygoptera, 160, 165 
Ankothrips, 73 
Anobiidæ, 426 
Anobium, 426 
Anogdus, 416 
Anomala, 452 
Anomalaphis, 125 
Anomalempis, 301 
Anomaloch:eta, 339 
Anomologa, 225 
Anomologid:ze, 225 
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Anomophagus, 419 

Anomoses, 201, 201 

Anomosetidæ, 201 

Anopheles, 272, 310, 
378 


Anophelin:e, 272 
Anophthalmus, 411 
Anoplocnemis, 148 
Anoplura, 104 
Anopsobius, 600 
Anorostoma, 335 
Anosia, 237 
Anostostoma, 50 
Anostostomatine, 50 
Anotia, 119 
Anotogaster, 164 
Anoura, 45 
Antarctophthirius, 104 
Antennomegistus, 568 
Antennophorinæ, 568 
Antennophorus, 568 
Anteon, 493 
Anthalia, 301 
Anthaxia, 419 
Anthela, 217 
Anthelidæ, 217, 220 
Antheræa, 212, 215 
Anthericomma, 469, 470 
Antherophagus, 424 
Anthieidæ, 439 
Anthicus, 439 
Anthidium, 507 
Anthobosea, 499 
Anthoboscidz, 499 
Anthocharis, 236 
Anthocoptes, 565 
Anthocoridæ, 144 
Anthocoris, 144 
Anthogona, 591 
Anthogonidæ, 591 
Anthomyia, 319 
Anthomyiidz, 319, 366, 
367 
Anthomyiinæ, 319 
Anthomyza, 339 
Ánthomyzidæ, 339 
Anthophasia, 332 
Anthophila, 502 
Anthophora, 508 
Anthophoride, 508 
Anthracinæ, 204 
Anthracomyia. 316 
Anthrax, 294, 295 
Anthreninæ, 425 
Anthrenus, 416, 425 
Anthribidæ, 449 


BULLETIN: 


MUSEUM OF COMPARATIVE ZOÓLOGY 


Anthroleueosoma, 591 


Anthroleucosomatidæ 591 


Antichæta, 328 
Antilochus, 150 
Antineura, 331 
Antipaluria, 92 
Antiphonus, 590 
Antisolabis, 69 
Antispila, 230, 230 
Antissa, 286 
Antissinæ, 286 
Antliata, 264 
Antocha, 269 
Antochinæ, 269 
Antongilia, 63 
Antonia, 134, 295 
Antrops, 350 
Anurida, 46 
Anuraphis, 125 
Anurapteryx, 200 
Anystidæ, 575 
Anystis, 575 
Apachyidz, 66 
Apachyoidea, 66 
Apachyus, 66, 67 
Apantesis, 219 
Apatania, 192 
Apatela, 218 
Apanteles, 480 
Apatelodes, 211 
Apatelodinæ, 251 
Apatidz, 426 
Apatolestes, 288 
Apatura, 238 
Apemon, 280 
Apetenus, 351 
Apfelbeckia, 594 
Aphænocephalidæ, 434 
Aphænocephalus, 434 
Aphæreta, 477 
Aphalara, 123 
Aphalaroida, 123 
Aphaniosoma, 336 
Aphaniptera, 404 
Aphantochilidæ, 562 
Aphantochilus, 562 
Aphelinidæ, 486 
Aphelinus, 486 
Aphelochiridze, 154 
Aphelonema, 118, 121 
Aphelopus, 493 
Aphelosetia, 229 
Aphelosetiidæ, 230 
Aphididæ, 124 
Aphidiidæ, 477 
Aphidiinæ, 482 


Aphidinæ, 125 
Aphidius, 482 
Aphidoidea, 124 
Aphilanthops, 505 
Aphilodon, 603 
Aphiocheeta, 306 
Aphis, 125, 125 
Aphodiidz, 451 
Aphodius, 451 
Aphæbantinæ, 295 
Apheebantus, 295 
Aphorista, 434 
Aphorura, 46 
Aphoruridæ, 46 
Aphrastobraconinæ, 478 
Aphria, 318 
Aphrophora, 110, 111 
Aphrosyline, 303 
Aphrosylus, 303, 361, 362 
Aphthonetus, 233 
Apidæ, 506, 515 
Apiocera, 294 
Apioceratidæ, 294 
Apiococcus, 134 
Apoidea, 502 
Apiomerus, 147, 587 
Apiomorpha, 132 
Apiomorphide, 132 
Apion, 447 
Apioninz, 447 
Apioscelis, 55 

Apis, 506, 506 
Apistomyia, 270 
Apistomyine, 270 
Aplastus, 428 
Aploneura, 126 
Apneumonella, 557 
Apochrysa, 186 
Apochryside, 186 
Apocephalus, 306 
Apocrita, 472 
Apoda, 207 
Apodacra, 316 
Apodigona, 593 
Apoidea, 514 
Apolysis, 296 
Apomidas, 294 
Apophorhynchus, 325 
Apoprogenes, 203 
Apoprogenidz, 203 
Apospasma, 284 
Apostraphia, 238 
Apsinota, 344 
Aptanogyna, 349 
Aptericola, 103 
Apterina, 350 
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Apterogyna, 489 
Apterogynidæ, 489 
Apteroscirtus, 51 
Apterygida, 70 
Aptilotus, 350 
Apyrrothrix, 235 
Arachnida, 535 
Arachnocampa, 279 
Arachnomorphe, 555 
Aradidæ, 145 
Aradoidea, 145 
Aradus, 145, 146 
Aranea, 560 
Araneida, 554 
Arbelidæ, 206 
Archæa, 558 
Archæidæ, 558 
Archæolothrips, 73 
Archæopsylla, 405 
Archæopsyllidæ, 405 
Archandra, 419 
Archiblatta, $1 
Archiblattidæ, 81 
Archichauliodes, 179 
Archidux, 70 
Archihymen, 497 
Archihymeidæ, 497 
Archilepidoptera, 200 
Archilestes, 162 
Archimandrita, 82 
Archimyia, 289 
Archimantinæ, 90 
Archimantis, 90 
Archimyza, 286 
Archips, 226 
Archipsocidæ. 99 
Archipsocus, 99 
Archisometrus, 545 
Archistratiomys, 285 
Archytas, 318 
Arctæcia, 196 
Arctia, 219 
Aretiide, 219, 239, 248, 
250 


Arctiscidæ, 583 
Arctiscon, 583 
Aretocoris, 150 
Aretophila, 309 
Arctophilinz, 309 
Arctosa, 561 
Arctosyrphus, 309 
Areolaria, 81 
Areolariidæ, 81 
Areolatæ, 61 
Argantidæ, 567 
Argas, 537, 507 


Arge, 474 

Argia, 161 

Argidæ, 238, 474, 512 
Argiolestes, 162 
Argiope, 560 
Argiopidæ, 560 
Agrotis, 218 

Argus, 238 
Argynnis, 238 
Argyra, 302, 304 
Argyramæba, 294 
Argyreidæ, 238 
Argyresthia, 231, 247 
Argyresthiidæ, 231 
Argyria, 216 
Argyrodes, 559 
Argyroneta, 560 
Argyrotoxa, 226 
Argyrotypide, 206 
Argyrotypus, 206 
Ariadna, 557 
Ariasella, 350 
Aricia, 320 
Åriciinæ, 320 
Arilus, 147 
Aristotelia, 227 
Arixenia, 66 
Arixeniidze, 66 
Arixenina, 66 
Armacia, 121 
Armadillididæ, 534 
Armadillidium, 534 
Armadillo, 534 
Armillifer, 581 
Arphax, 64 

Arphia, 56 
Arrhenuridæ, 571 
Arrhenurus, 571 
Arria, 89 

Arrup, 602 
Arsenuridze, 213 
Attias 215 
Artematopus, 418 
Artemita, 285 
Arteriopteryx, 184 
Arthria, 276 
Arthroceras, 289 
Arthroceratinæ, 289 
Arthrolips, 431 
Arthromaera, 436 
Arthropeas, 289 
Arthropleona, 45 
Arthropterus, 408, 412 
Arthrosphæra, 586 
Arthrotardigrada, 583 
Arthroteles, 289 


Arthrotelinæ, 289 
Articerus, 415 
Aruanoidea, 64 
Arytaina, 123 
Arytropteris, 51 
Ascalaphidæ, 187 
Ascalaphus, 187 
Asceles, 64 
Ascelis, 132 
Ascepasma, 63 
Ascepasminæ, 63 
Aschiphasma, 63 
Aschiphasmatinæ, 63 
Ascia, 236 
Asciidz, 236, 253 
Asclera, 437 
Ascodipteridæ, 347 
Ascodipteron, 346, 347, 
351,352 
Ascogaster, 481 
Ashinaga, 224 
Ashinagidæ, 224 
Asida, 436 
Asilidæ, 298, 363, 376, 377 
Asilinæ, 298 
Asilus, 298 
Asindulum, 280 
Asiphum, 126 
Asota, 217 
Asotidæ, 217 
Asphalidesmus, 590 
Asphondylia, 275 
Aspicolpus, 4S0 
Aspidiotinæ, 130 
Aspidiotus, 129, 130 
Aspidolopha, 443 
Aspidomorpha, 444 
Aspidoptera, 346, 352 
Aspistes, 276 
Aspistinæ, 276 
Assamia, 552 
Assamiidæ, 552 
Astata, 503 
Astatidæ, 503 
Astega, 281 
Asteia, 332 
Asteromyia, 275 
Asterolecaniidæ, 132 
Asterolecanium, 132 
Asthenida, 213 
Asthenidæ, 269 
Astia, 332, 337, 340 
Astiidæ, 332, 340 
Astollia, S6 
Astomella, 292 
Astrodesmus, 590 
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Astroma, 55 
Astylus, 429 
Asyndetus, 304 
Átænius, 451 
Atalanta, 301 
Atalantinz, 301 
Atalophlebia, 171, 172 
Atarba, 260 
Ateledera, 442 
Atelura, 42 
Atherigona, 320 
Atherix, 290, 362, 363 
Athyreus, 450 
Athyroglossa, 343 
Atissa, 343 
Atlides, 239 
Atomaria, 424 
Atomosia, 298, 299 
Atomosiinz, 299 
Atomus, 576 
Atopocixius, 119 
Atopodesmus, 588 
Atopognathus, 332 
Atopopus, 172 
Atraetides, 572 
Atractididæ, 572 
Atractoceridæ, 430 
Atractocerus, 430 
Atrichops, 290 
Atropidæ, 98 
Atropos, 98 
Atrytene, 236 
Atta, 490 
Attacidæ, 213 
Attacus, 213 
Attageninæ, 425 
Attagenus, 425 
Attaphila, 78, 80 
Attaphilidæ, 78 
Attelabinæ, 447 
Attemsia, 592 
Attemsiide, 592 
Atteva, 229 
Attevidæ, 229 
Atticola, 81 
Atticolidæ, S1 
Attidæ, 561 

Attus, 561 

Aturus, 572 
Atylotus, 288 
Atypidæ, 556 
Atypus, 556 
Auchenomus, 69 
Auchenorrhyncha, 106 
Augasma, 231 
Augochlora, 508 


Aulacaspis, 130, 131 
Aulacide, 476 
Aulacidea, 483 
Aulacocentrum, 480 
Aulacogaster, 333, 333 
Aulacogastridæ, 333 
Aulacophilus, 504 
Aulaeus, 476, 482 
Aulicus, 416 
Aulodesmus, 590 
Aulonium, 432 
Aulonogyrus, 412 
Aulonothroscus, 421 
Auromantis, 89 
Australobius, 600 
Australiosoma, 589 
Austrogomphus, 164 
Austrohelcon, 480 
Austrolestes, 162 
Austronymphes, 187 
Austroperlidze, 176 
Austrophlebia, 164 
Austrosciara, 349 
Austrosialis, 180, 180 
Austrostylops, 468 
Austrozele, 480 
Autocrates, 438 
Autolyea, 64 
Automeris, 213 
Automolis, 219 
Auximobasis, 232 
Avellopsis, 558 
Avieularia, 556 
Aviculariidæ, 556 
Avicularimorphe, 555 
Axia, 211 

Axiidæ, 211 

Axima, 486 
Axymyia, 274, 277 
Axysta, 343 


Babia, 443 
Baccha, 309 
Bacchinæ, 309 
Bacilia, 316 
Bacillidæ, 61 
Bacillinæ, 63 
Bacillothrips, 76 
Bacillus, 63 
Bacteria, 62, 64 
Bacteriidæ, 64 
Bacteriin:e, 64 
Baeterioidea, 61 
Bactridium, 64 
Bactrocera, 341 
Baetroceros, 472 


Bactromantis, 84 
Bacuneulide, 64 
Bacunculinæ, 64 
Baeuneulus, 64 
Badumna, 558 
Bæocera, 426 
Baeotis, 239 
Baetidæ, 170, 175 
Baetis, 170, 171, 174 
Baetisca, 171, 172 
Baetiscidæ, 172 
Baetoidea, 170 
Balaninus, 448 
Balbillus, 116 
Balioptera, 339 
Ballophilus, 602 
Bandakia, 572 
Bantia, 84 

Barce, 147 
Bareogonalos, 494 
Bargena, 571 
Barychelidæ, 556 
Barychelus, 556 
Barypenthus, 195 
Basiæschna, 164 
Basilarchia, 238 
Basilia, 352 
Basilona, 211 
Bassareus, 443 
Bathyseia, 428 
Batillipes, 582, 583 
Batocera, 441 
Batoceridæ, 441 
Batrachedra, 232 
Batrisodes, 415 
Bdella, 575, 576 
Bdellidæ, 576 
Bebaiotes, 119 
Bebelothrips, 74 
Bedellia, 223, 223 
Bedelliidæ, 223 
Belgica, 349 
Belidæ, 448 
Bellardia, 288 
Bellardinæ, 288 
Belomantis, 86 
Belomicrus, 505 
Beloniscus, 553 
Belonogastechthrus, 470 
Belonogaster, 497 
Belostoma, 154 
Belostomatidæ, 154 
Belvosia, 317, 318 
Belyta, 495, 495 
Belytidæ, 495, 500 
Bembecia, 202 
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Bembex, 505 

Bembicidæ, 505 

Bembidion, 410 

Bembidula, 505 

Bembix, 504, 505 

Benacus, 154 

Bephratoides, 487 

Beræa, 194 

Beræodes, 194 

Beridinæ, 284 

Beridops, 284 

Beris, 284 

Berismyia, 284 

Berosus, 414 

Berotha, 186 

Berothidæ, 186 

Bertea, 349 

Berytidæ, 148 

Bethylidæ, 404, 501, 514 

Bethylus, 494 

Bezzia, 282 

Bibio, 265, 275, 276, 370 

Bibiocephala, 270, 353, 
355, 371 

Bibiodes, 275 

Bibionidæ, 275, 358, 370 

Bibioninæ, 275 

Bicalear, 290 

Bicalcarinæ, 290 

Bicellaria, 301 

Bicyrtes, 505 

Bidessus, 411 

Bimichælia, 576 

Biosteres, 481 

Bittacidæ, 189 

Bittacomorpha, 267, 267, 
355, 373 

Bittacomorphella, 267 

Bittacomorphinæ, 267 

Bittacus, 189 

Bittacusidæ, 189 

Blaberidæ, 82 

Blaberus, 82 

Blacine, 481 

Blacus, 481 

Blesoxipha, 316 

Blaniulidæ, 595 

Blaniulus, 589, 595 

Blapidæ, 436 

Blaps, 436 

Blaptica, 82 

Blasticotoma, 474 

Blasticotomidæ, 474, 511 

Blastobasidæ, 222, 232, 
246 

Blastobasis, 232 


Blastodaena, 232 
Blastophaga, 483 
Blatella, 78, 79, 80 
Blatta, 78 
Blattariæ, 77 
Blattidæ, 78 
Blattoidea, 77 
Blennocampinæ, 512 
Blepharocera, 269, 270 
Blepharoceratidæ, 269, 
353, 371 
Blepharoceratinæ, 270 
Blepharodes, 84 
Blepharopsis, 84 
Blepharoptera, 335 
Blissus, 149, 149 
Blothrus, 549 
Boarmia, 209 
Boarmiidæ, 209 
Bocchus, 493 
Bochica, 550 
Bogeria, 313 
Bolbe, 88 
Bolboceras, 416, 450 
Bolbomyia, 290 
Bolbula, 88 
Boletina, 278, 278 
Bolitophagus, 436 
Bolitophila, 279, 279 
Bolitophilella, 279 
Bolitophilidæ, 279, 358 
Bolivaria, 86 
Bolyphantes, £60 
Bombidæ, 507, 515 
Bomboptera, 471 
Bombus, 507 
Bombycidæ, 206, 212, 252 
Bombyliidze, 294, 363,376, 
377 
Bombyliinæ, 297 
Bombylius, 283, 295, 297 
Bombyx, 205, 212 
Bomolocha, 218 
Bondia, 225 
Boophthora, 281 
Boopia, 102 
Boopiidæ, 102 
Borboridæ, 337, 338, 350 
Borboroidea, 312 
Borborus, 337 
Boreidæ, 189 
Boreodromia, 301 
Boreoides, 349 
Boreus, 189 
Borkbausenia, 232 
Bormansia, 68 
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Bostra, 64 
Bostrychidæ, 426 
Botanobia, 339, 340 
Botanobiinz, 310 
Bothrideres, 433 
Bothrideridæ, 433 
Bothriocera, 120 
Bothriogaster, 602 
Bothriophorinæ, 417 
Bothriuridæ, 543 
Bothriurus, 543, 544 
Bothropolys, 600 
Bothynostethus, 505 
Bourletiella, 46 
Brachinus, 410, 418 
Brachiosternus, 543 
Brachistes, 481 
Brachistinæ, 481 
Brachybainosoma, 593 
Brachybothrium, 556 
Brachycentrus, 194 
Brachycera, 265, 304, 347, 
353 


Brachycereidæ, 171 
Brachycerinæ. 447 
Brachycerus, 447 
Brachychæteuma, 591 
Brachychæteumidæ, 591 
Brachycistinz, 499 
Brachycistis, 499, 502 
Brachyeolus, 125 
Brachycoma, 316 
Brachydesmus, 588 
Brachydeutera, 343 
Brachygaster, 476 
Brachylabidæ, 69 
Brachylabis, 69 
Brachymera, 317 
Brachynemurus, 187 
Brachyneura, 275 
Brachyopa, 309 
Brachyopinæ, 309 
Brachypalpus, 309 
Brachypauropodidæ, 584 
Brachypauropus, 584 
Brachypelta, 151 
Brachyplatys. 150 
Brachypoda, 572 
Brachypodidæ, 572 
Brachypremna, 268 
Brachypteridæ, 419 
Brachypterus, 419 
Brachyrbinidæ, 448 
Brachyrhynchus, 145 
Brachys, 419 
Brachyscelidæ, 132 


624 


Brachysphænus, 432 
Brachystoma, 301, 302 
Brachystomatinæ, 301 
Brachythele, 556 
Brachytypus, 56 
Brackenridgia, 534 
Bracon, 480 
Braconidæ, 477, 488 
Braconinæ, 478, 480 
Bradyporinæ, 52 
Bradyporus, 52 
Bradythrips, 74, 75 
Brahmæa, 212, 213 
Brahmæidæ, 213 
Branesikia, 89 
Brassolidæ, 238 
Brassolis, 238 
Brathinidæ, 429 
Brathinus, 429 
Braula, 345, 346, 352 
Braulidæ, 345, 352 
Braunsia, 480 
Bremidz, 507 
Bremus, 507 
Brenthidæ, 447 
Brenthis, 238 
Brentidæ, 447 
Brentus, 447, 448 
Brephidæ, 209 
Brephos, 209 
Brevicoryne, 125 
Brizoides, 64 
Brochymena, 151 
Breelemanneuma, 592 
Brælemannia, 594 
Bromophila, 330 
Brontes, 416, 424 
Broteas, 545 
Brotheus, 447 
Bruchelidæ, 449 
Bruchidæ, 440 
Bruchomorpha, 121 
Bruchomyia, 271, 271 
Bruchomyiinæ, 271 


Bruchophagus, 486, 487 


Bruchus, 439 
Brunneria, 86 
Bryaxis, 415, 416 
Bryobia, 576 
Bucculatrigidæ, 223 
Buceulatrix, 222 
Bucranium, 562 
Buenoa, 153 
Bulla, 56 
Bundera, 117 
Buplex, 288 


Buprestidæ, 419 
Buprestinæ, 420 
Buprestis, 419 
Burinia, 597 
Burriola, 67, 70 
Butalidæ, 231 
Butalis, 231 
Butheolus, 545 
Buthidæ, 545 
Buthus, 536, 545 
Byrrhidæ, 417 
Byrrhinæ, 417 
Byrrhus. 417 
Byrsopidæ, 449 
Byrsops, 449 
Byssodon, 281 
Bythoscopidæ, 112 
Bythoscopus, 112 
Byturidæ, 425 
Byturus, 425 


Cacoblatta, 82 
Cacæcia, 226 
Caddo, 553 
Cadmon, 556 
Cæcilliidæ, 99 
Cæcilius, 97, 99 
Cæculidæ, 574 
Cæculus, 574, 575 
Cælenopsis, 569 
Cælopygus, 553 
Cænidæ, 171, 175 
Ceenides, 236 
Cænis, 170, 171 
Cænocholax, 469 
Cænocolax, 469 
Cænoscelis, 424 
Cænotus, 296 
Calamacris, 57 
Calamoceras, 194 
Calamoceratidæ, 194a, 196 
Calamothespis, 86 
Calandridæ, 449 
Calendra, 449 
Calendrinæ, 449 
Calephelis, 234, 237, 239 
Calidomantis, 89 
Caligo, 237, 238 
Caligonidæ, 238 
Caliope, 327 
Caliridinz, 89, 90 
Caliris, 89 
Caliscelis, 121 
Callibaetis, 170 
Callibia, 86 
Callicera, 308 
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Calliceras, 493, 494 
Calliceratidæ, 494, 501 
Calliceratinæ, 308 
Callichroma, 441 
Callidula, 221 
Callidulidæ, 216, 221 
Callimenus, 52 
Callilepis, 562 
Callimome, 485 
Callimomidæ, 485, 487, 
488 


Callimorpha, 217 
Callimorphidæ, 217 
Callimyia, 364, 365 
Callipappus, 128 
Callipharixenidæ, 469 
Callipharixenos, 469 
Calliphora, 312, 315, 316, 
367 
Calliphoridz, 314, 307 
Calliphorinæ, 316 
Callipodella, 594 
Callipodidæ, 593 
Calliprobola, 309 
Callipterus, 125 
Callipus, 593 
Callirhipis, 425 
Callispa, 444 
Callistoma, 295 
Callistoptera, 99 
Callopistria, 331 
Callosamia, 213 
Calobata, 324, 325 
Calobatella, 325 
Calobatinæ, 325 
Caloblatta, 79 
Calocoris, 145 
Caloctenus, 563 
Calolampra, 79 
Calommata, 556 
Calonyx, 571 
Calophya. 123 
Caloptenus, 55 
Calopterella, 344 
Calopterygidæ, 162 
Calopteryx, 162 
Calopus, 437 
Calosima, 222 
Calosoma, 410, 528 
Calotarsa, 310, 310 
Caloteleia, 494 
Calotermes, 94, 94 
Calotermitidz, 94, 95 
Calyeopteryx, 351 
Calyptinæ, 481 
Calyptratæ, 311 
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Calyptus, 481 
Cambala, 596 
Cambalidæ, 596 
Cambaloidez, 596 
Cambalomorpha, 597 
Cambalopsidæ, 597 
Cambalopsis, 597 
Camilla, 344 
Camillinæ, 344 
Campodea, 41, 44, 44 
Campodeidz, 44 
Campodeoidea, 43 
Campæa, 209 
Camponotus, 489, 491 
Campsicneminæ, 304 
Campsicnemus, 304 
Campsomeris, 498 
Campsurus, 170 
Camptobrochis, 145 
Camptocerus, 414, 446, 
446 
Ge mptocladius, 282, 357, 
7 


Camptonotus, 53 
Camptoprosopella, $27 
Campylocera, 330 
Campylodes, 207 
Campylomyza, 275 
Canace, 336, 337, 338 
Canaceidæ, 336, 338 
Canaria, 295 
Canestrinia, 573, 574 
Canestriniidz, 574 
Cantacader, 142 
Cantharidze, 431, 439, 453 
Cantharis, 431, 439 
Cantharoctonus, 478 
Cantharoidea, 428 
Canthon, 450 
Canthydrus, 411 : 
Canthyloscelis, 276, 276 
Canuleius, 63 
Capitoniidæ, 477 
Capnella, 178 
Capnia, 178 
Capniidæ, 178 
Capnura, 178 
Caponia, 557 
Caponina, 557 
Caponiidæ, 557 
Capritermes, 95 
Capsidæ, 145 
Capsus, 145 
Carabidæ, 411 
Caraboctonus, 546 
Carabus, 411 


Caradrina, 218 
Caradrinidæ, 218 
Caradrininæ, 218 
Carausius, 64 
Carcinocoris, 147 
Cardiocephala, 325 
Cardiochiles, 480 
Cardiochilinæ, 480 
Cardiodactylus, 54 
Caria, 239 
Cardiophorus, 421 
Caribolus, 595 
Carnidæ, 345, 352 
Carnus 345, 352 
Carpocapsa, 226 
Carpophilus, 419 
Carposina, 225, 244 
Carposinidæ, 225, 245 
Carsidara, 122, 123 
Carsidarinæ, 123 
Cartocere, 434 
Carventus, 145 
Caseya, 591 
Casevidæ, 591 
Cassida, 442, 444 
Cassididæ, 444 
Castaneira, 563 
Castnia, 203 
Castniidæ. 203 
Catacantha, 151, 151 
Catageus, 542 
Cataplectica, 231 
Catara, 81 
Catogenus, 424 
Catharosoma, 589 
Catocala, 218 
Catocaline, 218 
Catonia, 119 
Catopochrotidz, 424 
Catopochrotus, 424 
Catops, 428 
Catopsidæ, 428 
Catopsilia, 236 
Catoptrichus, 416 
Cebrio, 422, 428 
Cebrionidæ, 428 
Cebriorhipis, 428 
Cecidomyia, 275 
Cecidomyiide, 274, 349, 
369 
Cecidomyiinz, 275 
Cecidoses, 223, 224 
Cecidosidæ, 224 
Celama, 219 
Celerio, 209 
Celithemis, 164 
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Celænorrhinus 236 
Celyphidæ 326 
Celyphus, 326. 326 
Cemiostoma, 223 
Cemiostomatidæ, 223 
Cenchridobia 345, 352 
Cenocæliinæ, 480 
Cenoccelius, 480 
Cenoloba, 202 
Cenopogon, 298 
Centistes, 481 
Centistina, 481 
Centris, 508 
Centrophlebomyia 341 
Centroptilum, 170 
Centrotus, 108 
Centruroides, 544, 545 
Cephalelinæ, 113 
Cephalelus, 113, 113 
Cephaliidæ, 331 
Cephalobæna, 580 
Cephalobænidæ, 579 
Cephalobæninæ, 580 
Cephalocera, 297 
Cephalodonta, 444 
Cephaloidæ, 438 
Cephalolia, 444 
Cephalomyia, 313 
Cephaloon, 438 
Cephalothrips, 72 
Cephanium, 425 
Cephidæ, 472, 513 
Cephus, £72, 473 
Ceramioides, 496 
Cerambycidæ, 441 
Cerambycoidea, 413 
Ceramius, 496 
Cerapaeliyin:, 490 
Cerapacl.ys, 490 
Ceraphronidæ, 494 
Cerapterus, 408 
Cerasommatidiidæ, 434 
Cerataphis, 126 
Ceratina, 508 
Ceratinidæ, 508 
Ceratipsocus, 99 
Ceratitinæ, 341 
Ceratitis, 341. 
Ceratocampa, 211 
Ceratocampidæ, 211 
Ceratocombide. 145 
Ceratocombus, 143 
Ceratocrania, 86 
Ceratomantis, 86 
Ceratomerinæ, 501 
Ceratomerus, 301 
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Ceratomontia, 552 

Ceratophyllidæ, 406 

Ceratophyllus, 406, 406 

Ceratopogon, 282 

Ceratopogonidæ, 282, 356, 
373 


Ceratopogoninæ, 282 
Ceratosolen, 483 
Ceratosoma, 592 
Ceratothripidæ, 74 
Ceratothrips, 74 
Cerceridæ; 505 
Cerceris, 504, 505 
Cercometus, 154 
Cercopa, 111 
Cercophana, 213 
Cercophanidæ, 213 
Cercophonius, 543 
Cercopidæ, 111 
Cercopoidea, 109 
Cercyon, 414 
Cercyonis, 238 
Cerdistus, 208 
Ceresa, 107, 108 
Ceria, 308 
Ceriacreminæ, 123 
Ceriacremum, 122, 123 
Cerioides, 308 
Cerioidinæ, 308 
Cermatobiidæ, 600 
Cermatobioidea, 600 
Cermatobius, 600 
Cerococcus, 132, 133 
Cerodonta, 339 
Ceroma, 547 
Cerometopon, 343 
Ceropales, 407 
Ceropalidæ, 497 
Cerophytidæ, 421 
Cerophytum, 421 
Ceroplastes, 132 
Ceroplatidæ, 280, 358, 
370 
Ceroplatus, 280, 358, 359, 
372 
Ceropsylla, 123 
Cerostoma, 228 
Cerotelion, 280 
Cerotoma, 444 
Ceroxys, 331 
Ceroys, 63 
Ceruchus, 450 
Cerura, 211 
Ceruridz, 211 
Cerylon, 432 
Cerynia, 120 


Cethosia 238 
Cetonia, 452 
Cetoniidæ, 452 
Ceuthophilus, 49, 50 
Chactas, 545 
Chactidz, 545 
Chactinæ, 545 
Chærea, 558 
Chæriliidæ, 545 
Chæriliinæ, 545 
Chærilius, 545 
Cheeteessa, 84, 88 
Chæteessinæ, 84 
Chætodacus, 341 
Cheetoneurophora, 305, 
305 
Cheetopsis, 330, 320 
Chætospania, 69 
Chaitophorus, 125 
Chalarus, 310 
Chalastogastra, 471, 510 
Chalceopla, 224 
Chaleididæ, 485 
Chaleidoidea, 482, 514 
Chaleis, 485 
Chaleodeetus, 486 
Chaleophorinze, 420 
Chaleopteryx, 162 
Chalcosia, 207 
Chalcosiidæ, 207 
Chalepus, 444 
Challia, 66 
Chamæbosca, 350 
Chamæmyia, 329 
Chamæmyiidæ, 329 
Chamæosoma, 591 
Chamæosomatidæ, 591 
Chamepsila, 340 
Chamesyrphus, 308 
Chanystis, 225 
Chaoboridæ, 272 
Chaoborinæ, 272 
Chaoborus, 272 
Chapuisia, 445 
Chapuisiid:e, 445 
Charagis, 201 
Charidea, 207 
Charideidæ, 207 
Charinus, 542 
Charon, 542 
Charontid:e, 542 
Chartergus, 497 
Chasmia, 287 
Chasmiinæ, 287 
Chasmoptera, 183, 183 
Chauliodes, 179, 180 
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Chauliodus, 231 
Chauliognathus, 431 
Cheirochela, 154 
Cheiropachys, 486 
Cheirotonus, 452 
Chelepteryx, 217 
Chelidura, 70 
Chelidurella, 70 
Cheliduridz, 70 
Chelifer, 536, 549 
Chelifera, 301, 302 
Cheliferidæ, 550 
Chelipoda, 301 
Chelisja, 320 
Chelisodoches, 69 
Chelisodochid:e, 69 
Chelonariidz, 417 
Chelonarium. 417 
Chelonella, 481 
Chelonethida, 548 
Cheloninæ, 481 
Chelonogastra, 478 
Chelonus, 481 
Cherastus, 595 
Chelymorpha, 444 
Chermes, 123 
Chermidæ, 122 
Cherminæ, 123 
Chernetidea, 548 
Cheyletia, 576 
Cheyletidæ, 576 
Cheyletiella, 576 
Cheyletus, 575, 576 
Chiasmoneura, 280 
Chiasmopes. 561 
Chilocoris. 434 
Chilognatha, 585 
Chilopoda, 599 
Chilosia, 308 
Chilosiin:e, 308 
Chimarrha, 192 
Chimarrhometra 152 
Chionæma, 219 
Chionamoeba. 294 
Chionaspidinæ, 130 
Chionaspis, 130. 131 
Chionea, 348, 348 
Chiracanthium, 563 
Chiromyia, 336 
Chiromyza, 286 
Chironyzidæ, 286, 349 
Chironomidæ, 347, 349, 
357 
Chironominz, 282 
Chironomus, 281, 357, 357 
Chirosia, 319 
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Chirothripoides, 75 
Ghirothripoididæ, 75 
Chirotonetes, 171, 172 
Chitoniscus, 63 
Chitonophora, 172 
Chitra, 549 
Chleenius, 410 
Chlamydide, 443 
Chlamys, 443 
Chlidanota, 226 
Chlidanotid:e, 226 
Chlidonia, 227 
Chlorion, 472, 491, 503 
Chlorippe, 238 
Chlorissa, 210 
Chlorochara, 120 
Chlorocnemis, 161 
Chlorolestes, 161 
Chloromiopteryx, 90 
Chloroperla, 176, 177 
Chloropidæ, 340, 352 
Chloropinæ, 340 
Chloropisca, 340 
Chlorops, 340 
Chlorotettix, 114 
Chæradodinæ, 90 
Choeradodis, 90 
Choeridium, 450 
Choneiulus, 595 
Chonocephalus, 306, 350 
Choragidæ, 449 
Chordeuma, 593 
Chordeumella, 593 
Chordeumidz, 593 
Chordeumoidea, 590 
Chordonota. 286 
Choreutidæ, 228 
Choreutinæ, 228 
Choreutis, 228 
Chorioptes 574 
Chorisoneura, 81 
Chorisoneuridæ, 81 
Chorista, 191 
Choristella, 190 
Choristima, 81 
Choristin 191 
Chorætypinæ, 56 
Chorætypus, 56 
Chortophila. 319 
Chremylus, 479 
Chromagrion, 160 
Chrotogonus, 57 
Chrysantheda, 509 
Chrysanthedidæ, 509 
Chrysauge, 215 
Chrysauginæ, 215 


Chrysididæ, 493 
Chrysis, 493, 493 
Chrysobothrinæ, 420 
Chrysobothris, 419, 421, 
528 
Chrysochlora, 285, 286 
Chrysochlorinæ, 286 
Chrysochorixenos, 469 
Chrysochroa, 419 
Chrysochroinæ, 420 
Chrysochroma, 286 
Chrysochus, 444 
Chrysoclista, 233 
Chrysocoris, 150 
Chrysogaster, 308 
Chrysolampra, 444 
Chrysolampus, 486 
Chrysomela, 443 
Chrysomelidæ, 443 
Chrysomphalus, 130 
Ckrysomyia, 314, 336 
Cbrysomyiinæ, 314 
Chrysomyza, 330 
Chrysopa, 185, 186, 528 
Chrysopeleia, 229 
Chrysopeleiidæ, 230 
Chrysophanus, 239 
Chrysopidæ, 185 
Chrysopila, 362, 363, 374, 
375 
Chrysopilinæ, 291 
Chrysopilus, 291 
Chrysopoloma, 207 
Chrysopolom. dz, 207 
Chrysops, 288 
Chrysosoma, 303 
Chrysosomatinæ, 303 
Chrysotimus, 304 
Chrysotoxinz, 308 
Chrysotoxum, 308 
Chrysotus, 304 
Chrysotypidæ. 206 
Chrysotypus. 206 
Chthoniidæ, 548 
Chthonius, 548 
Chyliza, 339, 340 
Chylizinæ, 340 
Chymomyza, 345 
Chyphotes, 499, 501 
Chyromviidæ, 336 
Cieada, 107, 108 
Cieadella, 111 
Cicadellidæ, 111 
Cicadidæ, 108 
Cicadula, 114 
Cicindela, 410 
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Cieindelidze, 410 
Cicinnus, 213 
Ciidæ, 432 

Cilix, 217 

Cilliba, 568 
Cimbex, 473 
Cimbicidz, 473, 512 
Cimex, 143, 144 
Cimicidæ, 143 
Cimicoidea, 143 
Cinara, 124 
Cinglis, 210 
Cinxia, 309 
Cinxiinæ, 309 
Cioidæ, 432 
Cirphis, 218 
Cirsia, 63 

Cis, 432 

Cisidæ, 432 

Cissia, 238 
Cissites, 439 
Cistela, 435 
Cistelidæ, 435 
Cisthene, 219 
Cithæron, 560 
Citharomantis, 91 
Citheronia, 211 
Citheroniidæ, 211, 251,252 
Cuilfina, 88 
Cixiidæ, 120 
Cixius, 113, 120 
Cladiinæ, 513 
Cladius, 478 
Cladochæta, 345 
Cladura, 268 
Cladypha, 120 
Clambidæ, 431 
Clasiopa, 343 
Clastes, 562 
Clastoptera, 110, 111 
Clastopteridæ, 111 
Claviger, 415 
Clavigeridæ, 415 
Clavimyia, 286, 288 
Cleandrus, 51 
Cledeobia, 215 
Cleidogona, 592 
Cleis, 221 
Cleitamia, 331 
Cleonistria, 64 
Cleonotus, 451 
Cleonymidæ, 486, 488 
Cleonymus, 486 
Cleptes, 494 
Cleptidæ, 494 
Cleridæ, 427, 428 
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Clerus, 427 
Climacia, 185 
Climaciella, 183 
Clinidium, 411 
Clinocentrus, 476 
Clinocera, 301 
Clinoceratinæ, 301 
Clinocoridæ, 143 
Cliomantis, 84 
Cliopeza, 325 
Clisiocampa, 221 
Clistogastra, 472, 510 
Clitellaria, 286 
Clitellariinæ, 286 
Clitumninæ, 64 
Clitumnus, 64 
Cloeon, 170 
Clonia, 52 
Clothoda, 92 
Clubiona, 563 
Clubionidæ, 563 
Clunio, 282, 348, 349 
Clunioninæ, 282 
Clusia, 334, 335 
Clusiidæ, 323, 334, 341 
Clusiinæ 334 
Clusiodes, 334 
Clydonopteron, 215 
Clypeasteridæ, 431 
Clythia, 310 
Clythiidæ, 310 
Clytiomyia, 318 
Clytra, 443 
Clytridæ, 443 
Cnaphalodes, 126 
Cnemidoptes, 574 
Cnemidotus, 410 
Cnemodon, 308 
Cnephasia, 226 
Cnephia, 281 
Cnetha, 281 
Cnethocampa, 211 
Cobboldia, 313, 315 
Cobboldiinæ, 313 
Coboldia, 349 
Coccidæ, 133 
Coccinella, 433, 434 
Coccinellidæ, 434 
Coccoidea, 121 
Coccomytilus, 130 
Coccopliagus, 484 
Coccus, 133 
Cochlidiidæ, 207 
Cochliomyia, 314 
Cocoblatta, 80 
Cocytia, 219 


Coeytiidæ, 219 
Codionus, 296 
Cælambus, 411 
Coelidia, 114 
Cælididæ, 114 
Ceelometopia, 330, 336 
Ceelomyia, 320 
Ceelopa, 327 
Cælopidæ, 323, 227 351 
Coclopinze, 327 
Coclostomidia, 128 
Coclostomidiinz, 128 
Ceelotes, 560 
Cænagriidæ, 161, 165 
Coenagriodea, 161 
Coenagrion, 161 
Coenagrionid:e, 161 
Coenagrionoidea, 161 
Coenia, 343 
Coenobius, 443 
Coenomyia, 283, 289, 363, 
375 
Coenomyiidze, 289,360,375 
Coenomyiine, 289 
Canonympha, 238 
Ceenosia, 320, 351 
Cænosiinæ, 320 
Coenura, 288 
Coenurine, 288 
Colahris, 301 
Colænis, 238 
Colaspis, 443 
Colasposoma, 444 
Coleophora, 230, 232 
Coleophoridæ, 232, 240, 
243 
Coleoptera, 408 
Coleopterophagus, 574 
Coleoptratidæ, 73 
Coleorrhyncha, 107 
Colias, 236 
Collaria, 600 
Collembola, 44 
Colletes, 507 
Colletidæ, 507 
Collops, 429 
Colobaspis 443 
Colobathristes, 148 
Colobathristidæ, 148 
Colobodesmus, 590 
Colobognatha, 587 
Coloboneura, 301 
Colobopterus, 187 
Colocasia, 218 
Colon, 416 
Colpocephalum, 103 
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Colpodia, 275 
Colydiidæ, 432, 435 
Colydium, 432 
Colymbetinæ, 412 
Commophila, 227 
Commophilidz, 227 
Commoptera, 350 
Compsodes, 81 
Compsomantinæ, 90 
Compsomantis, 90 
Compsomyia, 314 
Compsothespinæ, 84 
Compsothespis, 84, 88 
Comptosia, 295 
Conchaspidide, 131 
Conchaspis, 131, 133 
Conchylidæ, 227 
Conchylis, 227 
Coniceps, 336 
Conicera, 305 
Coniocompsa, 182 
Coniopterygidæ, 182 
Coniopteryginæ, 182 
Coniopterygoidea, 182 
Coniopteryx, 182 
Conistra, 218 
Conmacbærota, 109 
Conocephalinæ, 52 
Conocephalus, 49, 52 
Conophorinæ, 296 
Conophorus, 296 
Conopidæ, 306, 324, 366 
Conopinæ, 307 
Conops. 307, 307, 365, 366 
Conorhinus, 147 
Conostigmus, 494 
Conosyrphus, 309 
Conotyla, 593 
Conotylidæ, 593 
Contarinia, 275 
Conwentzia, 182 
Copeognatha, 96 
Copestylum, 307, 309 
Cophura, 298 
Copidosoma, 484 
Copophora. 52 4 
Copophorinæ, 52 
Copridæ, 450 

Copris, 450 
Coptocycla, 444 
Coptodisca, 229 
Coptosoma, 150 
Coptosomidæ, 150 
Coptotermes, 95 
Coptotriche, 230 
Coquillettia, 294 
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Cordax, 70 
Cordulegaster, 163, 164, 
166 


Cordulegastridæ, 164, 167 
Cordulia, 164 
Corduliidz, 164, 167 
Cordyla, 278 
Cordylobia, 321 
Cordylura, 315, 319 
Cordyluridæ, 319, 333 
Cordylurinæ, 319 
Coreidæ, 148 
Coreoidea 148 
Corethra, 272 
Corethrinæ, 272 
Coriarachne, 562 
Corimelznze, 150 
Corimelænidæ, 150 
Corinna, 563 
Coriscidx, 148 
Coriscus, 147 
Corixa, 151, 152 
Corixidze, 152 
Corizidæ, 148 
Corizoneura, 288 
Corizus, 146, 148 
Cornetidæ, 426 
Corphyra, 439 
Corrodentia, 96 
Corsomyza, 297 
Corticaria, 434 
Corticariinze, 435 
Corticoris, 145 
Corydalidæ, 179, 180 
Corydalis, 179, 180 
Corydia, 82 
Corydiidz, 82 
Corylophidæ, 431 
Corylophus, 431 
Corymbites, 416 
Corynephoria, 46 
Corynephoridæ 46 
Corynetes, 416, 426 
Corynetidæ, 428 
Corynodes, 444 
Corynoneura, 282 
Corynorhynchus, 55 
Corynoscelinz, 276 
Corynoscelis, 276 
Corynothripoides, 73 
Corypherepsis, 588 
Corythucha, 142, 144 
Coscinoptera, 443 
Cosmetidæ, 553 
Cosmopepla, 151 
Cosmophorus, 481 


Cosmopterygidz, 232,233, 
246 


Cosmopteryx, 233 
Cosmoscarta, 111 
Cosmosoma, 219 
Cossidæ, 206, 243, 246 
Cossoninæ, 449 
Cossus, 206 
Cossyphodes, 436 
Cossyphodide, 436 
Cossyphodinus, 436 
Cossyphodites, 436 
Cotalpa, 452 
Cotinus, 452 

Crabro, 506 
Crabronidæ, 506 
Crambinæ 215, 216 
Crambus, 216 
Cramptonomyia, 273 
Cranogona, 591 
Cranopygia, 68 
Cranothrips, 73 
Craspedosoma, 592 
Craspedosomatide, 592 
Cratzrrhina, 347 
Craterostigmidæ, 600 
Craterostigmorphidea,600 
Craterostigmus, 600 
Craticulina, 316 
Cratomelus, 50 
Cratyna, 278 
Cratyninæ, 278 
Creagris, 187 
Cremastochilus, 452 
Cremnops, 480 
Crepidohamma, 332 
Creobroter, 91 
Creobrotinæ, 91 
Crescentius, 143 
Cricotopus, 282 
Crioceridæ, 442 
Criocerus, 442, 442 
Criorrhina, 309, 377 
Croce, 183 
Crocidium, 296 
Crocisa, 509 
Crocothemis, 164 
Crosbycus, 554 
Crossotarsus, 445 
Crustacea, 534 
Crustulina, 559 
Cryptarcha, 419 
Cryptobethylus, 492 
Cryptocellus, 536, 543 
Cryptocephalidæ, 443 
Cryptocephalus, 443 
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Cryptocerata, 141 
Cryptocercidæ, 79 
Cryptocereus, 79, 80 
Cryptochætidæ, 342, 366 
Cryptochætum, 339, 342, 
366. 368 
Cryptocorypha, 588 
Cryptodesmidæ, 588 
Cryptodesmus, 588 
Cryptogenius, 450 
Cryptognathidæ, 576 
Cryptognathus, 576 
Cryptokermes, 128 
Cryptoparlatoria, 131 
Cryptophagidæ, 424, 437 
Cryptophagus, 424 
Cryptophasa, 228 
Cryptophaside, 228 
Cryptopidæ, 600 
Cryptops, 600, 601 
Cryptorhopalum, 425 
Cryptosiphum, 125 
Cryptostemma, 543 
Cryptostemmatide, 
543 
Cryptotermes, 94 
Cryptothele, 560 
Crypturgus, 446 
Cryptus, 478 
Ctenide, 563 
Cteniopus, 435 
Ctenisolabis, 69 
Cteniza, 556 
Ctenizidæ, 556 
Ctenocephalides, 405, 406 
Ctenocephalus, 405 
Ctenophora, 268 
Ctenophorinæ, 268 
Ctenophthalmidæ, 405 
Ctenophthalmus, 405 
Ctenophyllus, 406 
Ctenopsyllidæ, 405 
Ctenorya, 602 
Ctenostylide, 322 
Ctenostylum, 322 
Ctenota, 299 
Ctenucha, 219 
Ctenus, 563 
Cubaris, 534 
Cubobolus, 596 
Cucujidæ, 424, 438 
Cucujus, 424 
Cucullia, 218 
Culex, 272, 218, 354, 528 
Culicidze, 272, 354, 373 
Culicinz, 272 


143, 
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Culicoides, 282 
Culiseta, 272 
Cummingsia, 102 
Cunaxa, 576 
Cunaxidæ, 576 
Cuniculina, 64 
Cupes, 422 
Cupidæ, 422 
Cupidinidæ, 239 
Cupipes, 600 
Curculoididæ, 543 
Curculionidæ, 447 
Curculioninæx, 449 
Curculionoidea, 444 
Cursoria, 77 
Curu, 148 
Curupira, 270 
Cuterebra, 313, 315, 366, 
367 
Cuterebridæ, 313 
Cuterebrinæ, 313 
Cyamops, 331 
Cyathocerus, 435 
Cyathoceridæ, 435 
Cyaniris, 443 
Cybæus, 560 
Cybister, 411, 412 
Cybistrinz, 412 
Cybocephalini, 431 
Cybocephalus, 431 
Cyeloberotha, 186 
Cyclodesmus, 590 
Cyelopidid:ze, 236 
Cyelopides, 236 
Cyclopodia, 346, 352 
Cycloptilum, 54 
Cyclorhabdus, 589 
Cyclorrhapha, 304, 353, 
364 
Cyclosia, 207 
Cyelotorna, 225 
Cyclotornidæ, 225 
Cyenodia, 229 
Cycnodiidæ, 230 
Cydia, 226 
Cydnidæ, 151 
Cydnus, 151 
Cyladidæ, 446 
Cylas, 414, 446 
Cyliosoma, 586 
Cylindracheta, 53, 53 
Cylindrachetidæ, 53 
Cylindrococcidæ, 134 
Cylindrococcus, 134 
Cylindrosella, 433 
Cylindrotoma, 266, 268 


Cylindrotomidæ, 268 
Cyllene, 441, 528 
Cyllenia, 296 
Cylleniinæ, 296 
Cymatodera, 427 
Cymatophora, 211 
Cymatophoridæ, 211 
Cymatopsocus, 98 
Cynipidæ, 483, 488, 514 
Cynipimorpha, 285, 285 
Cynipoidea, 482 
Cynomyia, 316 
Cynorrhina, 309 
Cynorta, 553 
Cynortula, 553 
Cyphocallipus, 593 
Cyphomyia, 286 
Cyphon, 418 
Cyphonidæ 418 
Cyphophthalmi, 551 
Cypsela, 337 
Cypselidæ, 337 
Cypselosoma, 338 
Cyrpoptus, 119 
Cyrtacanthacrinæ, 57 
Cyrtacanthaerus, 57 
Cyrtaspis, 51 
Cyrtidæ, 292 
Cyrtinæ, 292 
Cyrtomenus, 151 
Cyrtomorpha 296 
Cyrtomorphus, 432 
Cyrtonotinz, 344 
Cyrtonotum, 342, 344 
Cyrtopogon, 298 
Cyrtosia, 296 
Cyrtosiinze, 296 
Cyrtosternum, 145 
Cyrtoxiphus, 54 
Cyrtus 262 
Cystococcus, 132 
Cystoccelia, 56 
Cystogaster, 318 
Cyta, 576 

Cytherea, 295 
Cythereinz, 295 
Cytilus, 417 
Cytodotidæ, 574 
Cytoleichidæ, 574 
Cytoleichus, 574 


Dacinae, 341 
Dacne, 424 
Dacnusa, 477 
Dactylispa, 444 
Dactylopius, 134 
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Dactylopiinæ, 134 
Dactylopteryx, 89 
Daeus, 341, 342 
Deesia, 547 
Dahlica, 248, 349 
Dalaca, 201 
Dalcera, 206 
Dalceridæ 206 
Dalcerides, 206 
Dalmannia, 307, 307 
Dalmanniinæ, 307 
Damasippoides, 64 
Damon, 541, 542 
Dampetrus, 552 
Danaidæ, 238, 253 
Danais, 237, 237 
Darthula, 111 
Dartia, 572 
Daseillidæ, 418 
Daseillus, 418 
Dasycera, 229 
Dasyeerine, 434 
Dasycerus, 416 
Dascyllidz, 418 
Dasyllis, 299, 375, 376, 
377 


Dasymetopa, 331 
Dasymutilla, 500 
Dasyneura, 275 
Dasyphlebomyia, 341 
Dasyphora, 321 
Dasypogon, 298 
Dasypogoninæ, 298, 299 
Dasysciara, 349 
Dasytes, 429 
Dasythrix, 299 
Dasytidæ, 427, 429 
Datames, 63 
Datana, 211 
Decatoma, 486 
Decidia, 64 

Decimia, 87 
Decticinæ, 52 
Decticus, 52 
Degeeriella, 103 
Deilephila, 208 
Deiphobe, 36 
Deipnopsocus, 98 
Delena, 562 
Delphacidæ, 119 
Delphacixenos, 470 
Delphax, 119 
Delphinia, 331 
Deltocephalus, 113, 114 
Deltochilum, 450 
Demacrida, 50 
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Demodex, 566, 566 
Demodicidæ, 566 
Demodicoidea, 565 
Dendroiketes, 66 


Dendroctonus, 416, 445, 


445 
Dendroides, 416, 439 
Dendrolasma, 554 
Dendroleon, 187 
Dendromonomeron, 592 
Dendryphantes, 561 
Dendrosoter, 479 
Depanidæ, 212 
Depressaria, 229, 247 
Depressariidæ, 229 
Deraiophorus, 568 
Derallimus, 52 
Derancistrus, 441 
Derbe, 119 
Derbide, 119 
Dermacentor, 567 
Dermanyssidæ, 568 
Dermanyssus, 568 
Dermaptera, 65 
. Dermatophilidæ, 407 
Dermatophilus, 407 
Dermestes, 422, 425 
Dermestidæ. 425 
Dermestinz, 425 
Dermodermaptera, 71 
Derodontide, 425 
Derodontus, 425 
Dermatobia, 313 
Dermatobiinæ, 313 
Deromantis, S9 
Deromyia, 298 
Deronectes, 411 
Deropeltis, 78 
Deroplatinz, 89 
Deroplatys, 85, 89 
Desmatoneura, 295 
Desmia, 216 
Desmometopa, 342, 345 
Desmonus, 590 
Desmoptera, 57 
Desmothrips, 73 


Deuterophlebia, 269, 269, 


310,371 


Deuterophlebiidæ, 269, 


354, 371 
Devadatta, 162 
Devillea, 589 
Dexia, 318 
Dexiidæ, 318 
Diabantia, 87 
Diabrotica, 442, 444 


Diachasma, 481 
Diachlorinz, 287 
Diachlorus, 287 
Diachorisia, 222 
Diacrisia, 219 
Diadasia, 508 
Diadocidia, 279, 279 
Diadoeidiidæ, 279 
Diagrypnodes, 424 
Dialeurodicus, 124 
Dialineura, 294 
Dialysis, 290 
Dialyta, 320 
Diamesa, 282 
Diamesinz, 282 
Diamma, 499 
Diamorus, 485 
Diamusonia, 87 
Diaperasticidæ, 70 
Diaperasticus, 70 
Diaperidæ, 436 
Diaperis, 436 
Diaphania, 216 
Diapheromera, 64 
Diaphorinæ, 304 
Diaphorus, 304 
Diaporus, 594, 596 
Diapriidze, 491, 500 
Diardia, 64 
Diarthronomyia, 275 
Diaspididæ, 129 
Diaspidinz, 130 
Diaspis, 129, 130 
Diastata, 335, 342, SS 
Diastatidæ, 344 
Diastatinæ, 344 
Diastephanus, 476 
Diastrophus, 483 
Diathoneura, 345 
Diatræa, 216 
Diazosma, 267 
Dibrachys, 484, 484 
Dicallaneura, 239 
Dicellophilus, 602 
Dichæta, 343 
Dichelocera, 288 
Dichomeris, 227, 241 
Dichomeridæ, 228 
Dichoptera, 120 
Dichronychidæ, 422 
Dichronychus, 421 
Dicrana, 68 
Dicraneura, 113 
Dicranolasnia, 554 
Dicranomyia, 268 
Dicranoptycha, 269 
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Dicranota, 268, 354, 355 
Dicterias, 163 
Dictya, 328 
Dictyna, 558 
Dictynidæ, 558 
Dictyophara, 119 
Dictyopharidæ, 120 
Dictyopsocus, 99 
Dictyoptera, 181 
Dicymolomia, 216, 241 
Didea, 309, 377 
Didymocheeta, 334 
Didymocorypha, 87 
Diesingia, 581 
Dieta, 562 
Diglochis, 484 
Diguetia, 559 

Dilar, 183, 184 
Dilaridz, 184 
Dilophus, 275 

Dilta, 42 

Dimorpha, 503 
Dimorphidæ, 503 
Dimorphodes, 64 
Dimorphothynnus, 499 
Dina, 63 

Dimera, 97 
Dinapsidæ, 476 
Dinapsis, 476 
Dinelenchus, 470 
Dinematocricus, 596 
Dinetus, 505 
Dineutes, 412, 412 ` 
Dinex, 70 
Dinocampus, 481 
Dinopidæ, 558 
Dinopis, 558 
Dinorhax, 547 
Dinotoperla, 177 
Dinurothrips, 74 
Dinychus, 568 
Dioctria, 298 
Diomonus, 277 
Dione, 238 
Dionycha, 557 
Diopsidæ, 329 
Dopisis, 328, 329 
Diopsiulus, 593 
Dioptidæ, 207, 210, 249 
Dioryetria, 215 
Dioryctus, 443 
Diospilinæ, 481 
Diospilus, 481 
Diozocera, 470 
Diozoceratidæ, 470 
Dipalta, 294 
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Diphadnus, 474 
Diphlebia, 162 
Diphleps, 145 
Diphyllidæ, 424 
Diphyllus, 424 
Diplatyidæ, 66 
Diplatys, 66 
Diplectrona, 194 
Diplocentra, 344 
Diplocentridz, 544 
Diplocentrus, 544 
Diplocælus, 424 
Diplodontus, 571 
Diploglena, 557 
Diploglossata, 71 
Diplomaragna, 593 
Diplomaragnidæ, 593 
Diploneura, 305 
Diplopectron, 503 
Diplopoda, 585 
Diploptera, 79, 80 
Diplopteridæ, 79 
Diplosara, 233 
Diplosaridz, 233 
Diplosis, 275 
Diplosphyronida, 548 
Diplotaxis, 451 
Diplothele, 556 
Diplura, 43, 556 
Dipluridæ, 556 
Diprion, 474 
Diprionidæ, 474, 511, 513 
Dipsocoridæ, 143 
Dipsocoroidea, 143 
Diptera, 264 
Dircenna, 238 
Dirrhinus, 485 
Discobola, 268 
Discocerina, 343 
Discocyrtus, 553 
Discoloma, 434 
Discolomide, 434 
Discomyza, 343 
Discopoma, 568 
Disholeaspis, 483 
Disophrys, 480 
Dissosteira, 55, 56 
Ditænia, 328 
Ditaxis, 183 

Ditha, 548 
Ditomyia, 279, 280 
Ditomyiidæ, 280, 358 
Dixa, 273, 213, 356, 373 
Dixidæ, 273, 350, 373 
Dixippus, 64 
Docosia, 278 


Doderia, 587 
Dodona, 239 
Dolerus, 473, 474 
Dolichocephala, 301 
Dolichoderinæ, 489 
Dolichoderus, 489 
Dolichomyia, 296 
Dolichopeza, 267, 268 
Dolichopezinz, 268 
Dolichopoda, 50 
Dolichopodidæ, 302, 350, 
362, 377 
Dolichopodinæ, 303 
Dolichopsylla, 406 
Dolichopsyllidæ, 406 
Dolichopus, 299, 303, 361, 
362 
Dolichurus, 503 
Doliomalus, 561 
Dolistenus, 597 
Dolomedes, 561 
Domomyza, 339 
Donacia, 441 
Donaeiidz, 441 
Donaconethis, 92, 92 
Donusa, 64 
Doratodesmus, 588 
Dorcadion, 441 
Dorcatoma, 416 
Dorceus, 558 
Dorcus, 450 
Dores, 63 
Doros, 309 
Doru, 67, 70 
Doryeallipus, 593 
Dorycera, 331 
Doryceridæ, 331 
Doryctes, 479 
Doryctinz, 479 
Dorylaidz, 310 
Dorylas, 310 
Dorylinæ, 490 
Dorylus, 490 
Dorymyrmex, 489 
Dorypetalidæ, 593 
Dorypetalum, 593 
Doubledaya, 432 
Douglasia, 230 
Douglasiidæ, 230 
Doydirhynchidæ, 449 
Dræculacephala, 111 
Drapetes, 421 
Drapetis, 299, 300, 362, 
363 
Drapetisca, 560 
Drassidæ, 562 
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Drassodes, 562 

Drassus, 562 

Drasterius, 421 

Drepana, 217 

Drepanepteryx, 184 

Drepanicus, 183 

Drepanidæ, 217, 221, 248 

Drepanulidæ, 217 

Dreyfusia, 126 

Drilidæ, 431, 453 

Drilocephalus, 431 

Drilus, 431 

Dromæolus, 422 

Drosicha, 128 

Drosophila, 342, 345, 350, 
368 

Drosophilidæ, 344, 350, 
368 


Drosophilinæ, 345 

Drunella, 172 

Dryas, 238 

Dryinidæ, 493, 501, 502 
514 


Dryinopsis, 500 
Dryinus, 493 
Drymodromia, 301 
Drymonia, 211 
Drymusa, 559 
Dryomyza, 327 
Dryomyzidæ, 327, 351 
Dryomyzinz, 327 
Dryoperia, 232 
Dryopidæ, 418 
Dryops, 418 
Dyschirius, 410 
Dyscoletes, 481 
Dysdera, 557 
Dysdercus, 149, 149 
Dysderidæ, 557 
Dysmachus, 298 
Dyme, 64 
Dynastes, 452 
Dynastidæ, 452 
Dynatosoma, 278 
Dysodia, 214 
Dysodiidz, 145 
Dysphæa, 162 
Dyspteris, 210 
Dystacta, 87 
Dystactinæ, 87, 90 
Dytiseidæ, 411 
Dytiseinæ, 412 
Dytiscus, 411, 412, 528 
Duliticola, 453 
Duomyia, 331 
Duralimnesia, 571 
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Dusmetina. 350 
Duvita, 227 
Dziedzickia, 277 


Eacles, 211 

Earias, 219, 220 
Earinus, 480 
Eatoniana, 576 
Eatonica, 170 
Eburia, 441 
Ecacanthothripidæ, 76 
Ecacanthothrips, 76 
Eccoptogaster, 446 
Eecoptomera, 335 
Ecdyonuridæ, 172 
Eedyonurus, 172 
Echestypus, 347 
Echidnophaga, 407 
Echidnophagidæ, 407 
Echinischodea, 583 
Echiniseidæ, 583 
Echiniscoides, 583 
Echiniseus, 583 
Echinolælaps, 568 
Echinomegistus, 568 
Echinopsalis, 68 
Echinophthirius, 104 
Echinophthiriidæ, 104 
Echinopsocus, 98 
Echinosoma, 68 
Echinosomatidæ, 68 
Echmepteryx, 98 
Echmostigmus, 600 
Ecitomyia, 306, 350 
Eciton, 490, 491 
Eclimus, 296 
Ecphylus, 479 
Ectadoderus, 54 
Ectatops, 150 
Ectatostieta, 557 
Ectecephala, 340 
Ectemnia, 281 
Ectemniinæ, 281 
Ectobia, 79 
Ectobiide, 79 
Ectædemia, 221, 223 
Ectognatha, 41 
Ectotrophi, 41 
Ectrephes, 422, 423 
Ectrephidæ, 423 
Ectropa, 207 
Eetropidæ 207 
Edapteryx, 217 
Edwardsellum, 281 
Edwardsina, 269, 270 
Edwardsinæ, 270 


Eginia, 321 
Eginiinz, 321 
Egle, 319 

Egropa, 117 
Elacatidæ, 435 
Elacatis, 435 
Elachertidæ, 486 
Elachiptera, 340 
Elachista, 229, 230 
la 1. 230 
Elæa, 8 

Flaphidton, 440, 441 
Elaphogonus, 590 
Elaphomyia, 332 
Elaphroptera, 499 
Elasmidæ, 486 
Elasmoscelis, 121 
Elasmosoma, 480 
Elasmus, 475, 486 
Elassogaster, 331 
Elassoneuria, 170 
Elater, 421 
Elateridæ, 422 
Elatobia, 224 
Eleleis, 562 
Elenchidæ, 470 
Elenchoidea, 470 
Elenchoides, 470 
Elenchus, 470 
Eleodes, 436, 437 
Eleuterata, 408 
Elgiva, 328 
Elidoptera, 119 
Elipsocus. 99 

Elis, 498, 498, 499 
Ellampus, 493 
Ellipoptera, 104 
Ellipsidion, 79 
Elliptoblatta, 82 
Elophila, 216 
Elytbroptera, 408 
Embia, 92 
Embidopsocus, 98 
Embidotroctes, 97, 98 
Embiidæ, 92 
Embiidina, 91 
Embiodea, 91 
Embioidea, 21 
Embioptera, 91 
Embolemidæ, 492, 500 
Embolemus, 492 
Emesa. 147 
Emesidæ, 147 
Emmenognatha, 180 
Emperoptera, 350, 351 
Empheriidæ, 98 


Emphor, 508 
Emphytinæ, 512 
Emphytus, 474 
Empididæ, 297, 300, 309, 
302 
Empidideieus, 296 
Empidinæ, 301 
Empis. 301, 302 
Empoa, 113 
Empoasea. 114 
Empusa, 84, 88 
Empusinæ, 84 
Enallagma, 161 
Enalljapyx, 43 
Enchenopa, 108 
Eneyrtidæ, 484, 488 
Eneyrtothynnus, 499 
Encyrtus, 484 
Endacusta, 54 
Enderleinia, 109 
Enderleiniinæ, 109 
Endomia, 439 
Endomychidæ, 434 
IEndomyehus, 434 
Endotrophi, 43 
Endromidæ, 220 
Endromididæ, 220 
Endromis, 220 
Endrosis, 232 
Eneoptera, 54 
Eneopterinæ, 54 
Engycystis, 499 
Engyophlebidæ, 204 
Engyophlebus, 204 
Enicita, 323 
Eniemus, 344 
Enicocephalidæ, 147 
Enicophlebia, 88 
Enkrates, 69 
Ennearthron, 432 
Ennomos, 209 
Enochrus, 414 
Enodia, 238 
Ensina, 341 
Entedontidæ, 486 
Entognatha, 43 
Entomobrya, 46 
Entomobryide, 46 
Entylia, 107, 108 
Eoctenes, 154 
Eomantis, 88 
Eoperipatinæ, 533 
Eoperipatus, 533 
Eosentomidæ, 40 
Eosentomon, 40 
Epacmus, 295, 295 
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Epallagidæ, 162, 165 
Epanerchodus, 588 
Epaphrodita, 87 
Epaphroditinæ, $7, 91 
Eparchus, 70 
Epargyreus, 234, 235 
Eparmene, 119 
Epectris, 557 

Epeira, 560 
Epeiridæ, 560 
Epeolus, 475, 509 
Epeorus. 172 
Epermenia, 231 
Epermeniidæ, 231 
Epexochlænoides 485 
Ephedrus, 482 
Ephemera, 170 
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Epipaschia, 216 
Epipaschiinz, 216 
Epiperipatus, 533 
Epiphleeus. 426 
Epiphragma, 268 
Epiplatea, 336 
Epiplema, 210 
Epiplemidæ, 210, 251 
Epipocus, 434 
Epipsocus, 99 
Epipsylla, 123 
Epipyropidz, 205, 249 
Epipyrops, 205 
Episeapha, 424 
Epistenia, 486 
Epitragus, 436 
Epitrimerus, 565 


Ephemerella, 171, 172,174 Epochra, 341 


Ephemerellidæ, 172, 175 
Ephemerida, 169 
Ephemeridæ, 170, 173 
Ephemeroidea, 169 
Ephemeroptera, 169 
Ephestia, 215, 217 
Ephippiger, 53 
Ephippigerinæ, 53 
Epbippium, 286 
Ephutomorpha, 500 
Ephydra, 343, 368 
Ephydridæ, 343, 350, 368 
Ephydrinz, 343 
Ephygrobia, 343 
Epibates, 296 
Epiblemidæ, 226 
Epicarsa, 123 
Epicauta, 437, 439 
Epicimelia, 211 
Epicnaptera, 220, 221 
Epienopterygidze, 208 
Ipieoceus, 133 
Epicopeia 212, 213 
Epicopeiidæ, 213 
Epidapus, 278, 349 
Epierus, 416 
Epilaehna, 433, 434 
Epilampra, 79 
Epilampridæ, 79 
Epimarptidæ, 233 
Epimarptis, 233 
Epimartyria 200 
Epimorpha, 599 
Epinannolene, 596 
Epinannolenidz, 596 
Epinotia, 226 
Epiophlebia, 160 
Epiophlebiidæ, 160, 165 


Epomyia, 294 
Eproboscidea, 311 
Epuræa, 419 
Epyris, 494 
Equitidse, 236 
Erannis, 209 
Erasmia, 207 
Erastria, 218 

Erax, 298, 298 
Erechthiidæ, 223 
Eremazus, 451 
Eremiaphila, 87 
Eremiaphilinæ, 86, 87 
Eremobates, 547, 547 
Eremocneminæ, 298 
Eremopsocus, 99 
Eremus, 53 
Eresidæ, 558 
Eresus, 558 
Eretmoptera, 349 
Eretmopteridæ, 349 
Ereynetes, 576 
Erginulus, 553 
Erianthus, 56 
Erineophilus, 446 
Erinna, 289 
Erinnidæ, 289 
Eriocampoides, 474 
Eriocephala, 200 
Eriocephalidæ, 200 
Eriocera, 268 
Eriococeidæ, 134 
Eriococcus, 134 
Eriocrania, 200 
Eriocraniidæ, 200, 242 
Eriogaster, 221 
Eriogone, 560 
Eriophyes, 565, 566 


Eriophyidæ, 565 
Erioptera, 268 
Eriopterinæ, 268 
Eriosoma, 126 
Eriosomatidæ, 126 
Eriosomatinæ, 126 
Eriozona, 309 
Eristalinæ, 309 
Eristalis, 307, 309, 365, 
365 
Ernestia, 318 
Ernobius, 426 
Ero, 559 
Erotylidæ, 424, 432 
Erotylus. 432 
Erpetogomphus, 164 
Erycina, 239 
Erycinidæ, 239 
Erynninæ, 236 
Erynnis, 235 
Erythræidæ, 576 
Erythræus, 576 
Erythroneura, 114 
Escaryus, 602 
Eschatocerus, 52 
Esenbeckia, 289 
Esphalmenidæ, 68 
Esphalmenus, 67, 68 
Esthiopterum, 103 
Estigmene, 219 
Ethelum, 534 
Ethmia, 229 
Ethmiidæ, 229, 247, 250 
Euacanthidæ, 117 
Euacanthus, 115, 117 
Euaresta, 341 
Eubadizon, 481 
Eubelidæ, 534 
Eubelum, 534 
Eublemma, 218 
Euborellia, 68 
Eubrianax, 418 
Eucampsipoda, 352 
Euearlia, 595 
Eucentrobolus, 595 
Eucera. 508 
Eucerceris, 504, 505 
Eucessia, 295 
Eucestia, 210 
Eucestidæ, 232 
Eucharididæ, 485 
Euchera, 217, 217 
Euchiridz, 452 
Euchirus, 452 
Euchloris, 210 
Euchomenella, 86 
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Euchromia, 219, 220 
Euchromiidæ, 219, 250 
Eucinetidæ, 418 
Eucinetus, 418 
Euclea, 207 
Eucleidæ. 207, 241 
Euclemensia, 231 
Eucles, 64 
Euclimacia, 183 
Eucnemidæ, 422 
Eucnemis, 422 
Eucocytiide, 219 
Eucoila, 483 
Euconnus, 428 
Euconocephalus, 52 
Eucorethra, 272, 273 
Eucoryphus, 304 
Eucosma, 226 
Eucosmide, 226 
Eucratonyx, 602 
Eueymatoge, 210 
Eudamidæ, 236 
Eudamus, 235 
Eudarcia, 222 
Eudermaptera, 66 
Eudesmia, 219 
Eudiospilus, 481 
Eudmeta, 285 
Eudohrnia, 70 
Eudohrniidz, 70 
Eueididæ, 238, 253 
Euemenophorus, 556 
Eufernaldia, 215 
Eugaster, 53 
Euglenes, 439 
Euglenidæ, 439 
Euglossa, 508 
Euglossidæ, 508 
Eugnatha, 587 
Eugonia, 209, 238 
Euhybos, 302, 302 
Eulachnus, 124 
Eulalia, 256 
Eulema, 508 

Eulia, 226 
Eulonehus, 292 
Eulophidæ, 486, 488 
Eulophus, 484, 486 
Eumaerocentrus, 480 
Eumastacinæ, 56 
Eumastax, 56 
Eumeeacis, 284 
Eumenes, 497, 498 
Eumeninz, 497 
Eumenotes, 145 
Eumerinz, 309 


Eumerus, 309 
Eumolpidz, 444 
Eumyiidz, 311 
Euoxypilus, 86 
Eupalus, 576 
Euparagia, 496 
Euparagiinæ, 496 
Fuparia, 451 
Euparyphus, 286 
Eupathocera, 470 
Eupatithripidæ, 76 
Eupatithrips, 76 
Eupatra. 571 
Eupelmidæ, 484 
Eupelmus, 484 
Euphalarus, 123 
Euphoria, 452 
Euphorinz, 481 
Euphorus, 481 
Euphydryas, 234, 238 
Euphyllura, 123 
Euphyonartex, 117 
Eupines. 415 
Eupistidæ, 232 
Eupithecia, 210 
Euplectrus, 486 
Euplectus, 415 
Fuplæidæ, 238 
Eupodes, 576 
Eupodidæ, 576 
Eupodoidea, 574 
Euporismus, 185 
Euprepia, 219 
Euproctis, 218 
Euprosopia, 331 
Eupsalis, 447 
Eupterote, 211 
Eupterotidz, 211, 251 
Eupterygidæ, 114 
Euptoieta, 238 
Eurema, 236 
Eurhinocricus, 596 
Euribia, 341 
Euribiidæ, 340 
Euricania, 121 
Eurina, 340 
Eurobius, 184 
Eurosta, 341, 342 
Eurrhypara, 216 
Eurybata, 325 
Eurybia, 239 
Eurybrachidæ, 121 
Eurybraehys, 121 
Eurycantha, 64 
Eurychoromyia, 322 
Eurychoromyiinæ, 322 


Euryenema, 65 
Eurycotis, 78 
Eurycyttarus, 209 
Eurygaster, 150 
Euryischia, 486 
Eurymela, 112 
Eurymus, 236 
Euryneura, 286 
Euryophthalmus, 150 
Eurypauropodidæ, 584 
Eurypauropus, 584, 584 
Eurypelma 556 
Euryporyphes, 57 
Eurystethidæ, 436 
Eurystethus, 436 
Eurytenes, 481 
Eurytion, 603 
Eurytoma, 486 
Eurytomidæ, 486, 488,514 
Euscaphurus, 418 
Eusapyga, 500 
Eusareus, 553 
Euscelidia, 298 
Euscelis, 114 
Euschemon, 203, 235 
Euschemonidæ, 203, 235 
Euschistus, 151, 151 
Euscorpiinze, 545 
Euscorpius, 545 
Euselasia, 239 
Eusemia, 219 
Eusiphona, 345 
Eustalocerus, 481 ` 
Eusthenia, 176 
Eustheniidæ, 176, 178 
Eustrotia, 218 
Eutardigrada, 582 
Eutarsus, 304 
Eutermes, 94 
Eutettix, 114 
Euthore, 162 
Euthrips, 72 
Euthycera, 328 
Euthychæta, 344 
Euthyneura, 301 
Euthyphleps, 86 
Euthyplocia, 169 
Euthyrrhapha, 81 
Euthyrrhaphidæ, 81 
Euthysanius, 428 
Eutreta, 341 
Eutrichophilus, 103 
Euvanessa, 238 
Euxanthis, 227 
Euxesta, 330, 330 
Euxoa, 218 
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Euzercon, 569 
Evæsthetinæ, 430 
Evagrus, 556 
Evalees, 438 
Evallogeophilus, 602 
Evania, 476 
Evaniidz, 476 
Evaniocera, 438 
Evaniocerini, 438 
Evasa, 285 

Everes, 239 
Evetria, 226 
Evippa, 561 
Ewingia, 572 
Ewingiidæ, 572 
Esallonyx, 492 
Exechia, 278, 358, 359 
Exeiridæ, 503 
Exeirus, 503 
Exema, 443 
Exeuthyplocia, 170 
Exoprosopa, 294 
Exoprosopinæ, 295 
Exorista, 318, 377 
Exoristidze, 318 
Exothecinæ, 479 
Exothecus, 479 
Eylaidæ, 570 
Eylais, 570 


Fagina, 591 
Faginidæ, 591 
Falearia, 217 
Fallenia, 291 
Fannia, 320 
Fanniinæ, 320 
Fasisuga, 131 
Faventia, 119 
Feaellidze, 550 
Fecenia, 558 
Feltria, 572 
Fenusa, 474 
Fenusinæ, 513 
Fessonia, 576 
Fidena, 289 
Fidia, 442, 443 
Figitidæ, 483, 488, 514 
Filistata, 557 
Filistatidæ, 557 
Fioria, 597 
Fiorinia, 130, 131 
Fioriniinæ, 130 
Fischeria, 86 
Fischeriinæ, 86, 89 
Flata, 120 
Flatidz, 120 


Flatoides, 120 

Flirtea, 553 

Fontaria, 590 
Fontariidæ, 590 
Trap 282, 356, 


Forcipula, 68 
Forda, 126 

Fordinz, 126 
Forellia, 572 
Forficula, 67, 70 
Forficulales, 69 
Forficulidæ, 70 
Forficulina, 65 
Forficuloidea, 69 
Formica, 489 
Formicaleo, 187 
Formicidæ, 489, 515 
Formicinæ, 489 
Formicoidea, 489 
Formicomus, 439 
Fornax, 422 
Fracticipita, 404 
Frankliniella, 74, 75 
Franklinothripidæ, 73 
Franklinothrips, 73, 75 
Frenatæ, 200 
Freyana, 574 
Freysiula, 122 
Friesia, 281 
Frontina, 318 
Frontipoda, 572 
Fucellia, 319 
Fucelliinæ, 319 
Fulcidacide, 443 
Fulciniella, 88 
Fulgora, 119 
Fulgoridæ, 119 
Fulgoroidea, 108 
Fumea, 207 
Fungivoridæ, 277 
Fungivorides, 278 
Fustiger, 415 


Gagrella, 553 
Galeatus, 142 
Galeodes, 536, 547 
Galeodidæ, 547 
Galepsus, 87 
Galeruca, 444 
Galerucella, 444 
Galerucide, 444 
Galesus, 491 
Galloisiana, 47, 48 
Galleria, 215 
Galleriinze, 215 
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Galgulidæ, 153 
Galgulus, 153 
Galumna, 570 
Gamasomorpha, 557 
Gamasus, 568 
Ganonema, 194 
Gardena, 147 
Gargaphia, 142 
Garibius, 600 
Garrina, 602 
Garypinus, 550 
Garypodidæ, 550 
Garypodoidea, 549 
Garypus, 550 
Gasteracantha, 560 
Gasteruption, 476. 482 
Gasteruptionidæ, 476 
Gastropacha, 221 
Gastrophilidæ, 322, 366 
Gastrophilus, 215, 322, 
366, 367 
Gastropsis, 507 
Gastrotheca, 478 
Gastrotheus, 41 
Gaurax, 340 
Gayella, 496 
Gayellin:ze, 496 
Gayenna, 563 
Gayomyia, 184 
Gekobia, 575 
Gelanor, 559 
Gelastocoridz, 153 
Gelastocoris, 153 
Gelchossa, 142 
Gelechia, 228, 528 
Gelechiidæ, 228, 233, 241, 
243, 246 
Geocoridæ, 149 
Geocoris, 149 
Geocorisæ, 141 
Geogarypus, 550 
Geomantis, 86 
Geometra, 209 
Geometridæ, 209, 210, 248 
Geometroidea, 240 
Geomyza, 335, 339, 339 
Geomyzidæ, 335, 339 
Geophilella, 603 
Geophilellidze, 603 
Geophilidæ, 603 
Geophilomorpha, 600 
Geophilus, 603 
Georgella, 571 
Georyssidz, 432 
Georyssus, 432 
Geosarginæ, 286 
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Geosargus, 284, 286 
Geoscapheus, 80 
Geotomus, 151 
Geotrupes, 450 
Geotrupide, 450 
Gephyra, 215 
Geranomyia, 268 
Geron, 295, 296 
Gerridæ, 152 
Gerris, 151, 151 
Gerroidea, 142 
Gervaisiidæ, 587 
Gervasia, 587 
Gibbium, 427 
Gigantodas, 281 
Gigantothrips, 75 
Gilletteella, 126 
Gingla, 207 
Giraffomyia, 332 
Gitona, 345 

Givira, 206 
Glabellula, 296 
Glabellulinæ, 296 
Glaphyria, 216 
Glaphyridæ, 451 
Glaphyriinze, 216 
Glaphyrus, 451 
Glaresis, 450 
Glaucolepis, 221 
Glaucopsyche, 239 
Glenanthe, 343 
Gliphypteryx, 227 
Gliricola, 102, 102 
Glisehrochilus, 418 
Globotherium, 586 
Gloma, 301 
Glomerellina, 587 
Glomerida, 587 
Glomeridella, 587 
Glomeridellidæ, 587 
Glomeridesmidæ, 586 
Glomeridesmus, 586 
Glomeridia, 586 
Glomeris, 587 
Glossata, 198 
Glossina, 299, 321 
Glossinidæ, 321 
Glossosoma, 193 
Glutops, 289 
Glyciphagus, 574 
Glyphidocera, 227 
Glyphipterygidz, 228, 247 
Glyphipteryginæ, 228 
Glyphipteryx, 228 
Glyptocombus, 143 
Glyptometopa, 499 


Glyptomorpha, 478 
Gmogala, 557 
Gnaphiscus, 572 
Gnaphosa, 562 
Gnomeskelus, 589 
Gnomulus, 552 
Gnophomyia, 268 
Gnorimus, 452 
Gnoriste, 278 
Gnorimoschema, 227, 228 
Gnosippus, 547, 547 
Gnostidæ, 417 
Gnostus, 417 
Goeldia, 272 
Goliathus, 437, 452 
Gomophomastax, 56 
Gomphide, 164, 166 
Gomphocerus, 56 
Gomphodesmidæ, 590 
Gomphodesmus, 590 
Gomphomastacinz, 56 
Gomphus, 164 
Gonatista, 89 
xonatistella, 89 
Gonatocerus, 483 
Gonatopus, 403, 495 
Gongrozus, 286 
Gonia, 299, 318 
Goniastes, 418 
Gonibregmatidæ, 602 
Gonibregmatus, 602 
Goniocotes, 103 
Goniodes, 103 
Goniodoma, 232 
Goniops, 288 
Goniosoma, 553 
Goniozus, 494 
Gonolabidura, 68 
Gonolabina, 68 
Gonolabis, 68 
Gonophora, 444 
Gonyleptes, 553 
Gonyleptidæ, 552, 553 
Gonypeta, 90 
Gonypetella. 87 
Gorgora, 108 
Gorytes, 503, 504 
Gorytidæ, 503 
Gossyparia, 134 
Gracilaria, 232 
Gracilariidæ, 232, 242 
Grallipeza, 325 
Grammodes, 218 
Grammostola, 556 
Graphocephala, 111 
Graphomyia, 321 
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Graphosomatidæ, 150 
Grapta, 238 
Graptolithidæ, 226 
Graptostethus, 149 
Gratidia, 64 
Gressoria, 61 
Gripopterygidæ, 176, 177 
Gryllacride, 53 
Gryllacris, 49, 53 
Gryllidze, 54 
Grylloblatta, 47, 48 
Grylloblattidæ, 48 
Grylloblattodea, 47 
Grylloblattoidea, 47 
Gryllodes, 54 
Gryllotalpa, 53, 54 
Gryllotalpidæ, 54 
Gryllinæ, 54 

Gryllus, 51, 54 
Gryocraspedum, 295 
Gryon, 494 
Gularostria, 107 
Gylippus, 517 
Gymnaspis, 131 
Gymnocerata, 141 
Gymnomyza, 323 
Gymnopa, 343 
Gymnophora, 306 
Gymnopleurus, 450 
Gymnopinæ. 343 
Gymnoscelus, 480 
Gymnosoma, 318 . 
Gymnosomatidæ, 318 
Gymnostreptus, 594, 596 
Gyna, 82 
Gynacantha, 164 
Gynandrophthalma, 443 
Gypona, 107, 112 
Gyponidæ, 112 
Gypsonoma, 226 
Gyretes, 412 
Gyrinidæ, 413 
Gyrinoidea, 413 
Gyrinus, 412, 412 
Gyroneuron, 479 
Gyropidæ, 102 
Gyrophallus, 588 
Gyropus, 102, 102 
Gyrostoma, 497 


Haania, 84 

Haasea, 592 
Habrobracon, 478 
Habrocerinz, 429 
Habrodesmus, 589 
Habrophlebia, 172, 174 


Habropogon, 298 
Habrosyne, 211 
Hadena, 218 

Hades, 239 
Hadruroides, 546 
Hadogenes, 545 
Hadrobregmus, 426 
Hadronotus, 494 
Hadrotarsidæ, 557 
Hadrotarsus, 557 
Hadrurus, 546 
Hæmaphysalis, 567 
Heematobia, 321 
Hxematobosea, 321 
Hæmatomyzidæ, 104 
Hæmatomyzus, 104 
Hæmatopinidæ, 105 
Hæmatopinus, 105 
Hæmatopinoides, 105 
Hæmatopinoididæ, 105 
Hæmatopota, 287 
Hæmatopotinæ, 287 
Hæmatosiphon, 143 
Hæmogamasus, 568 
Hæmolytis, 225, 233 
Hæmonia, 441 
Hæmorrhagia, 208 
Hæterina, 162 
Hahnia, 560 
Halacaridæ, 570 
Halacarus, 570 
Halacogaster, 431 
Halarachne, 568 
Halaraehnidæ, 568 
Halechiniseidæ, 583 
Halechiniscus, 583 
Halesus, 192 
Halictoides, 508 
Halietophagidz, 470 
Halictophagoidea, 470 
Halietophagus, 470 
Halictophilus, 470 
Halimococeus, 134 
Haliplidæ, 410 
Haliplus, 410, 412 
Halisidota, 219 
Halleinosoma, 590 
Hallomenus, 438 
Halobates, 151 
Halterata, 264 
Halteriptera, 264 
Haltiea, 444 
Haltichella, 485 
Haltieidz, 444 
Haltieus, 144, 145, 508 
Hamadrvas, 238 
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Hamamelistes, 126 
Hamataliva, 560 
Hammatorrhina, 269, 270 
Hammomyia, 319 
Hamophthirius, 105 
Hanseniella, 44, 604 
Hapalotrichinæ, 270 
Hapalothrix, 270 
Haphospatha, 321 
Haploa, 219 
Haplobainosoma, 592 
Haplobainosomatidæ, 592 
Haplocampa, 44 
Haploembia, 92 
Haplocnemus, 429 
Haplophilus, 602 
Haplopeza, 88 
Haploporatia, 591 
Haploptilia, 232 
Haploptiliidæ, 232 
Haplophthalmus, 534, 534 
Haplostomata, 312 
Haplothele, 556 
Haplothysanus, 596 
Harmolita, 486 
Harmologa, 226 
Harmostes, 148 
Harpaetes, 557 
Harpaetor, 147 
Harpagomantis, 91 
Harpagophora, 596 
Harpagophoridæ, 596 
Harpalus, 409, 410 
Harpobittacus, 189 
Harrisina, 208, 208 
Hartomyia, 281, 282 
Hasora, 235 
Haustellata, 264 
Hebecnema, 320 
Hebridæ, 147, 150 
Hebrus, 147, 150 
Hecabolinæ, 479 
Heeabolus, 479 
Hectopsylla, 406 
Hectopsyllidæ, 406 
Hedroneura, 328 
Hedychrum, 493 
Heleomyza, 327 
Helcomyzinæ, 327 
Heleon, 480 
Helconinæ, 480 
Heleidæ, 282 
Heleocoris, 154 
Heleodromia, 301 
Helice, 233 
Helicobia, 316 


Helicoconis, 182 
Heliconiidæ, 238 
Heliconius, 238 
Helicopis, 239 
Helicus, 418 
Helina, 320 
Heliocharis, 163 
Heliodines, 231 
Heliodinidæ, 229, 231,244, 
246 
Heliothis, 218 
Heliothrips, 72, 74 
Helle, 292 
Heliozela, 230 
Heliozelidæ, 229, 230, 242 
Hellichia, 281 
Hellichiin: e, 281 
Hellula, 216 
Helmidæ, 420 
Helmis, 420 
Helobia, 268 
Helodes, 418 
Helodidæ, 418 
Helodon, 281 
Helomyza, 334, 335 
Helomyzidæ, 334 
Helomyzinæ, 334, 335 
Helorimorphinz, 482 
Helophilus, 309 
Helophorinz, 414 
Helophorus, 414 
Helopid:e, 436 
Helops, 436 
Heloridæ, 492 
Helorimorpha, 482 
Helorus, 492 
Helota, 424 
Helotidæ, 424 
Helotrephes, 152 
Helotrephidæ, 152 
Helotrephinæ, 152 
Hemaris, 208 
Hemerodromiinæ, 301 
Hemerobiidze, 184 
Hemerobioidea, 183 
Hemerobius, 184 
Hemerocampa, 218 
Hemerodromia, 301 
Hemeromyia, 345 
Hemerophilidæ, 228 
Hemiceras, 208 
Hemichionaspis, 130 
Hemiclæa, 562 
Hemielonia, 52 
Hemicoecinz, 134 
Hemifænus, 476 
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Hemileuca, 213 
Hemileucidæ, 213 
Hemileucine, 251 
Hemicampa, 44 
Hemimene, 226 
Hemimeridz, 71 
Hemimerus, 71 
Hemineura, 99 
Heminyetibora, 79 
Hemiodæcus, 134 
Hemipauropus, 584 
Hemipenthes, 294 
Hemipeplus, 424 
Hemiphiebia, 160, 161 
Hemiphlebiidze, 161 
Hemiphrynus, 542 
Hemipsocus, 99 
Hemiptera, 140 
Hemipterota, 81 
Hemithea, 210 
Hemitheidæ, 210 
Hemisaga, 52 
Hemisarcoptes, 574 
Hemiscorpion, 544 
Hemisia, 508 
Hemisphærius, 121 
Hemistephanus, 476 
Hendecatomus, 432 
Henia, 603 

Henica, 296 
Henicocephalidæ, 147 
Henicocephalus, 146, 147 
Heniconeura, 296 
Henicops, 600 
Henicopidæ, 600 
Henopidæ, 292 
Heodes, 239 
Hepialidæ, 201, 245 
Hepialoidea, 200 
Hepialus, 201 
Heptagenia, 172 
Heptageniidæ, 172, 173 
Heptathela, 555 
Heptatoma, 287 
Hera, 320 
Hercostomus, 303 
Herculia, 215 . 
Heretomera, 413 
Heriades, 507 
Herina, 331 
Heringia, 308 
Hermannia, 570 
Hermarchus, 64 
Hermes, 179 
Hermetia, 285, 360, 361 
Hermetiinz, 285 


Herminia, 218 
Hermippus, 559 
Hersilia, 560 
Hersiliidæ, 560 
Hersiliola, 560 
Hesperempis, 301 
Hesperia, 235, 236 
Hesperiidæ, 235, 252 
Hesperiinæ, 236 
Hesperinidæ, 273 
Hesperinus, 274 
Hesperioidea, 233 
Hesperoctenes, 15-4 
Hesperoleon, 187 
Hesperophylum, 144 
Hestiasula, 91 
Hetæriinæ, 423 
Heteracanthia, 284 
Heterocampa, 211 
Heterocera, 201 
Heteroceridz, 432 
Heterocerus, 416, 432 
Heterochætula, 90 
Heterochila, 327 
Heterochroa, 238 
Heteroconis, 182 
Heterocopus, 62, 63 
Heterodoxus, 102 
Heterogenea, 207 
Heterogeneidæ, 207 
Heterogyna, 489 
Heterogynidæ, 208, 239 
Heterogynis, 208 
Heterojapyx, 43 
Heterolampra, 79 
Heterolatzella, 592 
Heterolatzellidæ, 592 
Heterometrus, 545 
Heteroneura, 200, 334 
Heteroneuridæ, 334 
Heteropeza, 275 
Heteropezinz, 275 
Heterophrynus, 542 
Heteroplectron, 194 
Heteropoda, 562 
Heteropogon, 208 
Heteroporatia, 591 
Heteroporatiidæ, 591 
Heteropsylla, 123 
Heteroptera, 140 
Heteropteryginæ, 63 
Heteropteryx, 62, 63 
Heterosphyronida, 548 
Heterospilus, 479 
Heterostylum, 297 
Heterotardigrada, 582 
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Heterothripidæ, 74 
Heterothrips, 74 
Heterotropinæ, 296 
Heterotropus, 296 
Hetrodes, 53 
Hetrodinæ, 53 
Hexacentrus, 52 
Hexagenia, 170 
Hexalebertia, 572 
Hexamitocera, 319 
Hexatoma, 268 
Hexatominæ, 268 
Hexisopodidæ, 547 
Hexisopus, 547 
Hexura, 556 
Hibrildes, 221 
Hieroxestidæ, 223 
Hilara, 301 
Hilarella, 316 
Hilarempis, 301, 302 
Hilarimorpha, 290, 290 
Hilarimorphinæ, 290 
Hilda, 117 
Himantariidæ, 602 
Himantarium, 601 
Himantopteridæ, 204 
Himantopterus, 204, 205 
Himantosoma, 602 
Hindola, 109 
Hindolinæ, 109 
Hippasa, 561 
Hippelates, 340 
Hippiscus, 56 
Hippobosea, 347 
Hippoboseidæ, 347, 352 
Hippoboscinz, 347 
Hippodamia, 434 
Hirmoneura, 291 
Hirmoneurinæ, 291 
Hirtea, 286 

Hispa, 444 
Hispaniosoma, 502 
Hispella, 442 
Hispidæ, 444 

Hister, 423 
Histeridæ, 418, 423, 436 
Histerinæ, 423 
Histiosoma, 574 
Histriciidze, 318 
Hodotermes, 94 
Hodotermitidæ, 95 
Hofmannia, 231 
Hollandidæ, 206 
Holeocera, 230, 232 
Holocompsa, 81 
Hololampra, 79 
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Hololepta, 423 
Hololeptinæ, 423 
Holoparamecinæ, 434 
Holopogon, 298 
Holorusia, 268 
Holosiro, 566 
Holotergidæ, 543 
Holothyrus. 567 
Holopodostreptus, 597 
Holothyridæ, 567 
Holurothrips, 76 
Homæmus, 150 
Homaledra, 233 
Homalocneminæ, 301 
Homalocnemis, 301 
Homalomyia, 366, 367 
Homalonychidze, 562 
Homalonychus, 562 
Homalopterus, 79 
Homalota, 429 
Homilops, 470 
Homeeocerus, 148 
Homeeogamia, 81 
Homceogamiid:ze, $1 
Homoeoxiphus, 54 
Homoneura, 200, 327 
Homoneuria, 170 
Homoptera, 106 
Homorocoryphus, 52 
Hoplacantha, 284 
Hoplocampa, 474 
Hoplocampinæ, 512 
Hoploclonia, 63 
Hoplocorypha, 85, 87 
Hoplocyrtoma, 301 
Hoploderma, 569, 570 
Hoplodermatidie, 570 
Hoplodictya, 328 
Hoplistes, 286 
Hoplodonta, 286 
Hoplopleura, 105, 105 
Hoplopsyllus, 405 
Hoplionota, 444 
Hoplopria, 491 
Hormaphidinz, 126 
Hormaphis, 126 
Hormetica, 82 
Hormiinæ, 479 
Hormiopterus, 479 
Hormius, 479 
Hormopeza, 301 
Hormosomyia, 274, 275 
Hormurus, 545 
Hornia, 439 

Horus, 550 
Howardia, 130 
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Huitfeldtia, 572 
Humbertiella, 87 
Huttonella, 284 
Hya, 549 
Hyadina, 343 
Hyalanthrax, 295 
Hyalopterus, 125 
Hyarinus, 549 
Hybalus, 451 
Hyblæa, 207 
Hyblæidæ, 207 
Hybosoridæ, 451 
Hybosorus, 451 
Hybotidze, 302 
Hybotinæ, 302 
Hybris, 187 
Hydaticinæ, 412 
Hydnocera, 427 
Hydrachna, 571 
Hydrachnidz, 571 
Hydrachnoidea, 570 
Hydræna, 414 
Hydræninæ, 414 
Hydrellia, 343 
Hydrelliidz, 343 
Hydrellinæ. 343 
Hydrina, 343 
Hydriomena, 210 
Hydriomenidæ, 210 
Hydrobates, 572 
Hydrobatidæ, 152 
Hydrobiinæ, 414 
Hydrobiosis, 193, 193 
Hydrocampa, 216 
Hydrocampinæ, 216 
Hydrochoreutes, 572 
Hydrocorisæ, 141 
Hydrometra, 142, 144 
Hydrometridæ, 142 
Hydromyza, 319 
Hydrophilidæ, 414 
Hydrophilinæ, 414 
Hydrophiloidea, 414 
Hydrophilus, 410, 
414 
Hydrophoria, 319 
Hydrophorinæ, 304 
Hydrophorus, 304 
Hydroporinæ, 411 
Hydroporomorpha, 409 
Hydroporus, 411 
Hydropsyche, 193, 194 
Hydropsychide, 194, 195 
Hydropsychodes, 194 
Hydroptila, 192 
Hydroptilidæ, 192, 195 
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Hydroscapha, 434 
Hydroscaphid:e, 434 
Hydrotza, 320 
Hydrotæinæ, 320 
Hydrous, 414 
Hydrovolzia, 570 
Hydrovolziidæ, 570 
Hydryphantes, 571 
Hydryphantide, 571 
Hygrobatida, 572 
Hygrobia, 410 
Hygrobiidæ, 410 
Hyide, 549 
Hylæidæ, 507 
Hyleoides, 507 
Hylæus 507 
Hylastes, 445, 445 
Hylastinus, 528 
Hylecoetus, 427, 429 
Hylechthridæ, 470 
Hylecthrus, 470 
Hylemyia, 319 
Hylemyiinz, 319 
Hylesinidæ, 446 
Hylesinus, 445 
Hyloicus, 208 
Hylophila, 219 
Hylophilidæ, 219, 439 
Hylophilus, 439 
Hylorus, 284 
Hylotoma, 474 
Hylotomidæ, 474 
Hymenochimæra, 499 
Hymenopharsalia, 477 
Hymenopodinæ, 91 
Hymenoptera, 471 
Hymenorus, 435 
Hyocephalidæ, 149 
Hyocephalus, 149 
Hypatus, 239 
Hypena, 218 
Hypeninæ, 218 
Hyperalonia, 205 
Hyperaspis, 434 
Hyperetes, 98 
Hyperhomala, 51 
Hyperothrix, 588 
Hyphantria, 219 
Hyphoraia, 219 
Hypnorna, 81 
Hypocephalus, 427 
Hypocera, 305 
Hypochilidæ, 557 
Hypochilus, 557 
Hypochthonius, 570 
Hypoctonus, 541 
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Hypoderma, 313 
Hypoderminæ, 313 
Hyponomeutidæ, 229 
Hyponotidæ, 229 
Hypoprepia, 219, 220 
Hypoptidæ, 206 
Hyporhicnoda, 80 
Hyposemata, 555 
Hyposmocoma, 233 
Hyposmocomidæ, 233 
Hypsa, 217, 217 
Hypselophidæ, 229 
Hypselosoma, 143 
Hypsibius, 583 
Hypsidæ, 217 
Hypsimetopus, 534 
Hypsopygia, 215 
Hypsotropa, 215 
Hypsotropinæ, 215 
Hyptia, 476 
Hyptiotes, 558 
Hypurgus, 70 
Hyrmophleba, 291 
Hyrophienoda, 79 
Hysterosia, 227 
Hystichopsyllidæ, 405 
Hystrichothripidz, 76 
Hystrichothrips, 76 
Hystricophora, 227 


Ibalia. 483 

Ibaliidæ, 483, 514 
Icaria, 497 
Icaridion, 351 
leasma, 301 

Icerya, 128, 129, 133 
Ichneumon, 475 


Iehneumonidæ, 477, 488 
Ichneumonoidea, 475, 514 


Ichneutes, 481 
Ichneutidea, 481 
Ichneutinz, 481 
leosidesmus, 589 
Icosta, 347 
Icterica, 941 
letinus, 164 
Incurvariidæ, 222 
Idana, 331 
Idarnes, 485 
ldarnini, 487 
Ideoroncidz, 550 
Ideoroncus, 549, 550 
Idiocerus, 112 
Idiococcidæ, 134 
Idiocorinz, 1&2 
Idiocoris, 152 


Idiogastra, 472 
Idioglossa, 231 
Idiops, 556 
Idolomorpha, 84 
Idolopsalis, 68 
Idolothrips, 75 
Tdolothripid:ze, 75 
Idolum, 84 

Illice, 219 

Illinoia, 125 
Iythea, 343 
Incisalia, 239 
Incubinz, 482 
Incubus, 482 
Incurvaria, 222 
Incurvariidæ, 243 
Inocellia, 181, 181 
Inostemma, 494 
Integricipita, 404 
Tomachus, 544, 545 
Iphiaulax, 478 
Iphiclides, 236 
Ipidæ, 446 

Ipo, 112 

Ips. 445, 445, 446 
Irbisia, 145 
Iridomyrmex, 489 
Iridopteryginæ, 88 
Tridopteryx, 88 
Tris, 86 

Iron, 172 

Isaphe, 589 
Ischnomantis, 86 
Ischnomyia, 339 
Ischnopsyllide, 405 
Ischnopsyllus, 405 
Ischnopteryx, 99 
Ischnothrix, 267 
Ischnura, 161 
Ischnuridæ, 545 
Ischnurus, 545 
Ischyropsalidze, 554 
Isehyropsalis, 554 
Ischnocera, 101 
Ischnogaster, 407 
Ischnoptera, 79 
Ishiana, 47, 48 
Ismene, 235 
Ismeninæ, 235 
Isocorypha, 222 
Isodermidæ. 145 
Isodermus, 145 
Isomerocera, 285 
Isometopidæ, 145 
Isometopus, 144, 145 
Isometroides, 545 


Isometrus, 545 
Isophya, 50 
Isopoda, 534 
Isopogon, 298 
Isopsera, 50 
Isoptera, 93 
Isopteryx, 176 
Isoscelipteron, 186 
Isosoma. 486 
Isosticta, 166 
Isotoma, 45, 46 
Issidæ, 121 
Issus, 121 
Iteaphila, 301 
Ithomia, 238 
Ithomiidæ, 238 
Ithone, 182, 183 
Ithonidæ, 182 
Ithonoidea, 182 
Ithycerinæ, 448 
Ithycerus, 448 
Itonida, 275 
Itonididæ, 274 
Iurus, 546 
Ixodes, 566, 567 
Ixodidæ, 567 
Ixodoidea, 567 


Jacobsiella, 349 
Jacobsoniidæ, 435 
Jacobsonium, 435 
Jalysus, 148 
Janiodes, 212, 213 
Janus, 472 
Japanosoma, 593 
Japygidæ, 43 
Japyx, 41, 43 
Jassidæ, 112 
Jassinæ, 114 
Jassoidea, 109 
Jassus, 114 
Jemadia, 235 
Joppeicidæ, 148 
Joppeicus, 148 
Joblotia, 272 
Johannsenomyia, 282 
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Johannsenomyiidz, 282 


Jugatæ, 200 
Jugofrenatæ, 200 
Juliformia, 587 
Julidæ, 595 
Julodinæ, 420 
Juloidea, 594 
Julomorpha, 596 
Julus, 595 
Junonia, 238 
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Kalissus, 430 
Kalobittacus, 189 
Kalocrania, 68 
Kana, 117 
Kapala, 485, 487 
Karschiella, 67, 68 
Karschiellidæ, 68 
Karumia, 431 
Karumiidæ, 431 
Karschia, 547 
Kasserota, 121 
Katastylops, 470 
Kelloggina, 270 
Kermesia, 11€ 
Kermesidæ, 134 
Kermes, 134 
Kermococcus, 134 
Kinnara, 119 
Kinnaridæ, 119 
Kiricephalus, 580, 581 
Koebelea, 115, 116 
Koebeleidæ, 116 
Koenenia, 539, 540 
Koeneniidæ, 540 
Kolba, 111 
Konowiella, 497 
Konowiellidæ, 497 
Koroana, 120 
Kosmetor, 70 
Kuwania, 128 
Kleiduchus, 69 
Kroeberia, 325 


Labia, 69 
Labiales, 69 
Labidarge, 474 
Labidocarpus, 574 
Labidostomma, 569 
Labidostommatidæ, 569 
Labidura, 67, 68 
Labidurales, 66 
Labiduride, 68 
Labiduroidea, 66 
Labiide, 69 
Labioidea, 69 
Labulla, 560 
Labus, 496 
Laccifer, 132 
Lacciferide, 132 
Laccobius, 414 
Laccophilinæ, 411 
Laccophilus, 411 
Laccotrephes, 154 
Laches, 560 
Lachlania, 170 
Lachneidæ, 221 


Lachninæ, 124 
Lachnosterna, 451 
Lachnus, 124 
Lacinius, 553 
Lacon, 421 
Lacosoma, 213 
Lacosomatidæ, 213, 250 
Lacosomidz, 213 
Lactistomyia, 302 
Lælaps, 568 
Læmobothriidæ, 103 
Lamobothrion, 103 
Læmophlæidæ, 424 
Læmophlæus, 424 
Læmopsylla, 405 
Laertias, 236 
Laglaisia, 331 
Lagoidæ, 204 
Lagria, 436 
Lagriidæ, 436 
Lamarckiana, 57 
Lamellicornia, 413 
Lamenia, 119 
Laminitarsus, 480 
Laminosioptes, 574 
Lampetia, 309 
Lampria, 299 
Lamprima, 450 
Lamprocera, 431 
Lamprochromus, 304 
Lamprogaster, 331 
Lampromyia, 290 
Lampronia, 222 
Lamproniide, 222 
Lamprophthalma, 331 
Lamprosoma, 443 
Lamprosomatidæ, 443 
Lamprotatus, 486 
Lampyride, 431 
Lampyris, 431 
Lamyra, 299 
Languria, 422, 432 
Languriidæ, 432 
Laniatores, 551 
Lanternaria, 119 
Laphria, 299 
Laphriinz, 298, 299 
Laphystia, 298 
Larentia, 210 
Larentiidæ, 210 
Larex, 69 

Laria, 439 
Laricobius, 425 
Lariidæ, 440 

Larra, 505 

Larridæ, 505 
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Larvævora, 318 
Larvævoridæ, 318 
Lasia, 292 
Lasiocampa, 221 
Lasiocampidæ, 221, 251 
Lasioderma, 422, 426 
Lasiopa, 286 
Lasiopinz, 286 
Lasiopogon, 298 
Lasiopsocus, 99 
Lasioptera, 275 
Lasiopteryx, 275 
Lasiosepsis, 323 
Lasius, 489 
Laspeyresia, 226 
Lathelmis, 420 
Lathrobium, 429 
Lathys, 558 
Latindia, 81 
Latindiidæ, 81 
Latridiidæ, 434 
Latridiinæ, 434 
Latridius, 434 
Latrodectus, 550 
Latumcephalum, 102 
Lauxania, 327 
Lauxaniidz, 327 
Laverna, 233 
Lavernidæ, 233 
Lebertia, 572 
Lebertiidæ, 571 
Lebia, 410 
Lecaniidæ, 132 
Lecaniodiaspis, 132 
Lecaniopsis, 132 
Lecanium, 129, 132 
Ledra, 112 
Ledridæ, 112 
Ledropsis, 112 
Legnotomyia, 297 
Leia, 278, 359, 370, 372 
Leiophron, 481 
Leiophroninz, 481 
Leiotheidæ, 103 
Leiotheum, 103 
Leiperia, 581 
Lelaps, 486 

Lema, 442 
Lemodes, 439 
Lemonia, 212 
Lemonias, 238 
Lemoniidæ, 212, 239 
Leocrates, 63 
Leonardius, 124 
Lepidanthrax, 295 
Lepidilla, 98 
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Lepidillidæ, 98 
Lepidophora, 296 
Lepidophthirius, 104 
Lepidopsocidæ, 98 
Lepidopsocus, 98 
Lepidoptera, 198 
Lepidosaphes, 130, 133 
Lepidosaphinæ, 130 
Lepinotus, 97, 98 
Lepiselaga, 287 
Lepiselaginæ, 287 
Lepisma, 41, 42 
Lepismatidæ, 42 
Lepismatoidea, 42 
Leprolepis, 98 
Leptacis, 494 
Leptidæ, 290, 374 
Leptinz, 290 
Leptinidz, 427 
Leptinillus, 427 
Leptinotarsa, 414, 443 
Leptinus, 427 

Leptis, 200 
Leptisolabis, 69 
Leptocella, 194, 196 
Leptocera, 337, 344 
Leptoceratide, 344 
Leptoceridæ, 194, 197 
Leptocerus, 194 
Leptocorisa, 148 
Leptodesmide, 589 
Leptodesmus, 589 
Leptofænidæ, 485 
Leptofcenus, 485 
Leptogaster, 208 
Leptogastrinæ, 298 
Leptoglossus, 148, 149 
Leptohyphes, 171 
Leptohyphodes, 171 
Leptomantis, 89 
Leptomastax, 428 
Leptomeris, 210 
Leptomydas, 297, 297 
Leptoneta, 559 
Leptonetidæ, 559 
Leptopanorpa, 190 
Leptopelma, 556 
Leptoperla, 177 
Leptoperlidæ, 177, 178 
Leptopeza, 301 
Leptophlebia, 172 


Leptophlebiidz, 172, 173 


Leptopodinæ, 303 
Leptorethrum, 303 
Leptorhaptus, 495 
Leptotyphlinæ, 430 


Leptoxyda, 341 
Leptura, 441 
Leptynoptera, 123 
Leria, 335 

Leriinæ, 335 

Lestes, 160, 162 
Lestidæ, 162, 165 
Lestoidea, 162 
Lestophonus, 342 
Lestremia, 274, 275 
Lestremiinæ, 275 
Lethocerus, 153, 154 
Lethrus, 450 

Leto, 201 

Leucania, 218 
Leucaspidinæ, 181 
Leucaspis, 131 
Leucauge, 560 
Leucomele, 222 
Leucophæa, 82 
Leucophenga, 345 
Leucophthalmia, 210 
Leucopis, 326, 329 
Leucopomyia, 329 
Leucoptera, 223 
Leucorrhinia, 164 
Leucospididz, 485 
Leucostola, 304 
Leucostoma, 318 
Leucozona, 309 
Leuetra, 178 
Leuctridæ, 178 
Leurolestes, 79 
Liancalus, 304 
Libellaginidæ, 163 
Libellago, 163 
Libellula, 163, 164 
Libellulidæ, 164, 167 
Libelluloidea, 159, 163 
Libethra, 64 
Libitoides, 553 
Liburnelenchus, 470 
Liburnia, 113, 119 
Liburniella, 113, 118 
Libythea, 239 
Libytheide, 239, 253 
Lichenomima, 99 
Lidar, 184 

Liesthes, 432 
Ligaria, 90 

Ligia, 534 

Ligidium, 534, 534 
Ligiidæ, 534 
Ligydidæ, 534 
Ligyrocoris, 149, 149 
Lilea, 289 


Limacodide, 207 
Limacomorpha, 586 
Limatus, 272 
Limenitis, 238 
Limnephilidæ, 192, 197 
Limnephilus, 192, 193 
Limnesia, 571 
Limnesiella, 571 
Limnesiidæ, 571 
Limnia, 328 
Limnichinæ, 417 
Limnichus, 417 
Limnobates, 142 
Limnobatidæ, 142 
Limnobia, 268 
Limnobiidæ, 268 
Limnochares, 570 
Limnocharidæ, 570 
Limneecia, 233 
Limnophila, 267, 268 
Limnophilinz, 268 
Limnophora, 317, 320 
Limnophorinæ, 320 
Limnospila, 320 
Limonia 268, 354, 355 
Limonicola, 270 
Limoniidæ, 268, 348, 354, 
374 
Limoniinæ, 268 
Limosina, 344 
Limulodes, 433 
Lindenia, 164 R 
Linguatula, 580, 581 
Linguatulida, 579 
Linguatulidæ, 581 
Linguatulinæ, 581 
Linobia, 574 
Linognathus, 105 
Linopodes, 576 
Linyphia, 560 
Linyphiidæ, 560 
Liocranum, 563 
Liodes, 416, 428 
Liodidæ, 428 
Liodrosophila, 345 
Liogma, 268 
Liomyza, 332 
Liosomaphis, 125 
Liothrips, 76 
Liparidz, 218 
Liparididæ, 218 
Liparis, 218 
Liparochrus, 451 
Lipeurus, 102, 103 
Liphistiidæ, 555 
Liphistiomorphæ, 555 


644 


Liphistius, 537, 555 
Liphochæta, 343 
Lipochætinæ, 343 
Lipocosma, 216 
Liponeura, 270 
Liponeuridæ, 269 
Liponyssus, 568 
Lipoptena, 347, 352 
Lipopteninæ, 347 
Lipoptera, 101 
Liposcelidæ, 98 
Liposcelis, 98 
Liriomyza, 339 
Liriope, 267 
Liriopeidæ, 266 
Lispa, 320 

Lispinæ, 320 
Lispocephala, 320 
Lissa, 329 
Lissoderma, 437 
Listrocelinæ, 52 
Listrocelis, 52 
Listrophoridæ, 574 
Listrophorus, 574 
Litaneutria. 90 
Litargus, 432 
Lithobiidæ, 600 
Lithobioidea. 600 
Lithobiomorpha, 599 
Lithobus, 600 
Lithocolletidæ, 232 
Lithocolletis, 232 
Lithosia, 219 
Lithosiidæ, 209, 219, 248 
Lithurgus, 507 
Litorimus, 432 
Liturgusa, 89 
Liturgusinæ, 89 
Livia, 123 

Liviinze, 123 
Llaveia, 128 
Loberus, 424 
Loboceratidæ, 474 
Lobogaster, 275 
Loboptera, 79 
Locusta, 52, 56 
Locustidæ, 50, 56 
Locustinæ, 52 
Locustodea, 48 
Læmopsylla, 405 
Loewinella, 299 
Lomanyia, 186 
Lomatia, 295 
Lomatiinæ, 295 
Lonchæa, 334, 336, 337 
Lonchæidæ, 334, 336 
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Lonchodes, 64 
Lonchodinæ, 64 
Lonchoptera, 305, 306,364 
Lonchopteridæ, 306, 364, 
365 
Longurio, 268 
Lonomiidæ, 213 
Lophocarenum, 560 
Lophopoda, 435 
Lophopidæ, 121 
Lophoproctus, 585 
Lophops, 121 
Lophoptilus, 233 
Lophoteles, 285 
Lophotelinæ, 285 
Lophyridæ, 474 
Lophyrus, 474 
Lorditomæus, 451 
Lordotus, 297 
Loxocera, 340 
Loxomantis, 86 
Loxoneura, 331 
Loxosceles, 559 
Loxostege, 216 
Loxotropa, 493 
Lucanidæ, 450 
Lucanus, 416, 450 
Lucidota, 481 
Lucilia, 316 
Luciola, 431 
Ludius, 416 
Luffia, 205 
Lule, 331 
Luperina, 218 
Luperus, 444 
Lutica, 559 
Lutrochus, 418 
Lutzia, 272 
Lycæna, 234, 239 
Lycænidæ, 239, 252 
Lycænopsis, 239 
Lycidz, 430 
Lycinus, 555 
Lyenophanes, 443 
Lycogaster, 494 
Lycoperdina, 434 
Lycoria, 278 
Lycoriidæ, 278 
Lycosa, 561 
Lycosidz, 561 
Lyctidz, 426 
Lyctus, 422, 426, 528 
Lyda, 472 
Lydidæ, 472 
Lygæidæ, 149 
Lygæoidea, 148 


Lygæosoma, 149 
Lygæus, 149 
Lygistopterus, 410 
Lygistorrhina, 277 
Lygistorrhinine, 277 
Lygocerus, 494 
Lygus, 144, 145 
Lymantria, 217, 218 
Lymantriidæ, 217, 218, 
240, 249 
Lymexylidz, 427, 429 
Lymexylon, 427 
Lymexylonidz, 427 
Lymnadidæ, 238 
Lymnas, 239 
Lynchia, 347 
Lyonetia, 222 
Lyonetiidæ, 223, 243, 244 
Lype, 194 
Lyperosia, 321 
Lyroda, 505 
Lysiognatha, 477 
Lysiognathidæ, 477 
Lysiopetalidæ, 594 
Lysiopetaloidea, 593 
Lysiopetalum, 594 
Lysiphlebus, 478, 482 
Lysozum, 286 
Lyssomanes, 561 
Lytogaster, 343 
Lytta, 439 
Lyttidæ, 439 


Macaria, 209 
Machærium, 304 
Machærota, 109, 110 
Machærotidæ, 109 
Machærotinæ, 109 
Macheiriophoron, 592 
Maclilidæ, 42 
Machilinus, 42 
Machilis, 42, 44 
Machiloidea, 42 
Machiloides, 42 
Macquartia, 317 
Macratria, 439 
Macrobasis, 43€ 
Macrobiotidæ, 583 
Macrobiotus, 582, 583 
Macrocentrinæ, 480 
Macrocentrus, 480 
Macrocephalidæ, 147 
Macrocephalus, 147 
Macrocera, 279, 280 
Macroceratide, 280 
Macroceratogonia, 116 
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Macroceratogoniinæ, 116 
Macrochæteuma, 591 
Macrocheles, 569. 569 
Macrochelinæ, 569 
Macrodampetrus, 552 
Macrofrenate, 204 
Macroglossa 208 
Macrogyrus, 413 
Macrojugatæ. 200 
Macromantis, 86 
Maeromia, 164 
Maeronema, 104 
Macronicophilus, 602 
Macronychus, 420, 421 
Macroperipatus, 533 
Macrophya, 474 
Macropsis, 112 
Macropsyllidæ, 405 
Macrosiagon. 439 
Macrosiphum, 125, 125 
Macrotheca, 215 
Macrothecinz, 215 
Macrothele, 556 
Macrotoma. 325, 440 
Macroxenus, 585 
Macroxyela, 472 
Maerurothrins, 74 
Madiza, 345 
Madizinz, 345 
Magalomus, 184 
Magrettia, 50 
Maindronia, 42 
Majanga, 89 
Majangella, 89 
Majanginæ, 89 
Majella, 562 
Malachiide, 429 
Malachius, 429 
Malacodermata, 428 
Malacomyza, 327 
Malacopoda, 532 
Malacopsylla, 406 
Malacopsyllidze, 406 
Malacosoma, 221 
Maleus, 148 
Mallochella, 281 
Mallochiola, 145 
Mallodon, 440, 528 
Mallophaga, 101 
Mallophora, 298 
Mallota, 309 
Malthacotricha. 296 
Malthodes, 429 
Mamersa, 571 
Manidiidæ, 209 
Maniolidæ, 238 








Manota, 278 
Manotinæ, 278 
Mansonia, 272 
Mantichora, 410 
Mantidæ 84 
Mantillica, 87 
Mantinæ, 89, 90 
Mantis, 89 
Mantispa, 183, 183 
Mantispidz 183 
Mantodea, 83 
Mantoida, 88 
Mantoidea, 83 
Maorigarypus, 550 
Marava, 69 
Marbenia, 331 
Marchalina, 128 
Margarodes, 128 
Margarodidæ, 127 
Margarodinæ, 128 
Margaronia, 216 
Margaropus, 567 
Marilia, 195 
Mariobezzia, 295 
Mariobezziinæ, 295 
Marmara, 232 
Marmessoidea, 64 
Marpissa, 561 
Maruina, 271 
Masaridinæ, 496, 514 
Masariella, 496 
Masaris, 496 
Masarygidæ, 308 
Masicera, 318 
Masiceridæ, 318 
Maso, 560 
Mastigonodesmidz, 588 
Mastigonodesmus, 588 
Mastigoproctus, 541 
Mastogeninæ, 420 
Mastostethus, 443 
Mastotermes, 93, 94 
Mastotermitidæ, 93, 94, 
95 
Masyntes, 56 
Matachia, 558 
Matsucoctus, 128, 133 
Maura, 57 
Maurina, 371 
Maxudeinæ, 109 
Mayetiola, 274 
Mazarredia, 55 
Meeaptera, 180 
Mecistocephalidæ, 602 
Mecistocephalus, 602 
Mecistogaster, 160, 162 
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Meconema, 51 
Meconeminæ, 51 
Mecopoda, 51, 51 
Mecoptera, 188 
Mecopodinæ, 51 
Mecostethus, 56 
Mecysmauchenius, 558 
Medetera, 303 
Medeterinæ, 303 
Medusia, 210 
Meenoplidæ, 119 
Meenoplus, 119 
Megachile, 507 
Megacilissa, 507 
Megacorminæ, 545 
Megacormus, 515 
Megalestes, 160, 161 
Megallanes, 184 
Megaloblatta, 79 
Megalodacne, 414, 424 
Megalodontes, 473 
Megalodontid:e, 473, 511 
Megalopodidæ. 443 
Megaloprepus, 162 
Megaloptera, 179 
Megalopus, 443 
Megalopyge, 204 
Megalopygidæ, 204, 248 
Megalosphyinæ, 278 
Megalosphys, 278 
Megalothoracidz, 46 
Megalothorax, 46 
Megalothrips. 76 
Megalybus, 292 
Megalyra, 476 
Megalyridæ, 476 
Megamerina, 329 
Megamerinidæ, 329 
Megapodagriidæ, 162, 166 
Megapodagrion, 162 
Megapsychops, 184 
Megapsyllidæ, 406 
Megapus, 572 
Megarhininæ, 272 
Megarhinus, 272 
Megascelidæ, 442 
Megascelis, 442 
Megaselia, 305, 306 
Megaspilus, 494 
Megaspis, 309 
Megastigmus, 485 
Megathripidæ, 76 
Megathrips, 76 
Megathymidæ, 235, 252 
Megathymus, 235 
Megatominz, 425 
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Megatrioza, 123 
Meghyperus, 302 
Megilla, 434 
Megisthanus, 569 
Megisto, 234, 238 
Megistocera, 268 
Megistopoda, 347, 352 
Megistorhynchus, 291 
Megophthalma, 319 
Megophthalmidæ, 114 
Megophthalmus, 114 
Melanchrinæ, 218 
Melandrya, 438 
Melandryid:e, 438 
Melanolestes, 147 
Melanophora, 317 
Melanophthalma, 434 
Melanoplus, 57 
Melanostoma, 309 
Melanothripidæ, 73 
Melanothrips, 73 


Melanotus, 421, 421, 528 


Melaphe, 590 
Melaphis, 126 
Melasidæ. 422 
Melasis, 422 
Meleaba, 210 
Melecta, 509 
Melectidæ, 509 
Meleoma, 185 
Melieria 331 
Meligethes, 419 
Melina, 328 
Melipona, 506 
Melissa, 500 
Melissodes, 508 
Melissopus, 226 
Melitzea, 238 
Melittia, 202 
Melittobia, 486 
Melittomma, 427 
Melliera, 89 
Mellieriella, 89 
Mellierinz, 89 
Mellinidæ, 503 
Mellinus, 503 
Meloe, 439 
Meloidæ, 439 
Melolontha, 451 
Melolonthidæ, 451 
Melophaginæ, 347 
Melophagus, 347, 352 
Melpia, 288 
Melpiinæ, 288 
Melusinidæ, 280 
Melyridæ, 429 


Melyris, 429 
Membraeidæ, 108 
Membracis, 108 
Menesta, 228 
Menneus, 558 
Mengea, 468 
Mengeidæ, 468 
Mengenilla, 468 
Mengenillidæ, 468 
Mengeoidea, 468 
Menolepis, 272 
Menopon, 103 
Menoponidæ, 103 
Menoxemus, 64 
Menthidæ. 550 
Menthus, 550 
Meoneura, 342, 345 
Meracantha, 436 
Meracanthomyia, 340 
Meridogastra, 542 
Merizocera, 559 
Mermerus, 552 
Merodon, 309 
Meromyza, 340 
Merope, 191 
Meropidæ, 191 
Meropliinze, 323 
Meroplius, 323 
Merothripidæ, 74 
Merothrips, 74, 75 
Merragata, 147 
Mesargus, 116 
Mesasiobia, 67 
Mesembrina, 321 
Messembrinella, 314 
Mesembrinellinæ, 314 
Mesitius, 404 
Meskea, 214 
Mesobiobia, 70 
Mesobracon, 479 
Mesocanthus, 602 
Mesochelidura, 70 
Mesochria, 280 
Mesolophora, 570 
Mesomyza, 286 
Mesoparopia, 114 
Mesoperipatus, 533 
Mesopsocidæ, 99 
Mesopsocus, 97, 99 
Mesorhaga, 303 
Mesosemia, 239 
Mesotermitidæ, 95 
Mesothea, 210 
Mesothelæ, 555 
Mesovelia, 146 
Mesoveliidæ, 146 





Messena, 121 
Messicobolus, 595 
Meta, 560 
Metabiantes, 553 
Metacanthus, 148 
Metachanda, 225 
Metachandidæ, 225 
Metacynorta, 553 
Metæopsephenus, 427 
Metagynodes, 553 
Metallea, 314 
Metallyticinæ, 85 
Metallyticus, 85, 88 
Metalype, 194 
Metapelma, 484 
Metaperipatus, 532 
Metaphara, 288 
Metaphorieus, 589 
Metarbela. 205, 206 
Metarbelide, 206 
Metarhaucus. 553 
Metassamia, 552 
Metatermitidæ, 95 
Metelasmus, 352 
Metentella, 90 
Meteorinæ, 481 
Meteorus, 481 
Methana, 78 
Methlinæ, 411 
Methoca, 500 
Methocidæ, 500, 501 
Metilia, 87 
Metisolabis, 69 
Metopia, 316 
Metopidothrigidæ, 595 
Metopidothrix, 593 
Metopiinze, 316 
Metopina, 306 
Metopininz, 306 
Metoponia, 284 
Metoponiinæ, 284 
Metriocnemis, 282 
Metrioptera, 52 
Metriotes, 232 
Metrocampa. 209 
Metropus, 172 
Mezira, 145 
Meziridæ, 145 
Mezium, 422, 427 
Miagrammopes, 558 
Miastor, 275 
Mieillus. 432 
Micracis, 446 
Mierambe, 424 
Micrempis, 301 
Microbembex, 505 
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Mierobisium, 549 
Microbracon, 478, 478 
Microcerotermes, 95 
Microcerus, 447 
Microchordeuma, 593 
Microchrysa, 286 
Microdixa, 273 
Microdon, 307, 308 
Microdontinæ, 308 
Microdus, 480 
Microfrenatæ, 203 
Microgaster, 480 
Microgastrinæ, 480 
Microhexura, 556 
Microjugatæ, 200 
Micromalthidæ, 429 
Micromalthus, 429 
Micrommata, 562 
Micromorphus, 304 
Micromus, 184, 184 
Micromyia, 275 
Micronecta, 152 
Micropeplidæ, 430 
Micropeplus, 430 
Micropeza, 325 
Micropezidæ, 325, 351 
Micropezinæ, 325 
Microphorus, 301 
Microphysidæ, 145 
Microplitis, 480 
Microprosopa, 319 
Micropsylla, 405 
Micropterygidæ, 200, 240 
Micropterygina, 200 
Micropterygoidea, 200 
Micropteryx, 200 
Mierosania, 310 
Microspirobolus, 595 
Microstigma, 162 
Microstylum, 298 
Microtermes, 95 
Microthelyphonida, 539 
Microvelia, 152 
Mictis, 148 

Midea, 572 
Mideopsis, 572 
Migadidæ, 556 
Migas, 556 

Migidz, 556 
Migonitis, 238 
Milesia, 309 
Milesiinze, 309 
Milichia, 345 
Milichiella, 345 
Milichiidæ, 344, 345 
Milichiinæ, 345 


Milnesiidæ, 583 
Milnesium. 582, 583 
Miltinus, 297 
Miltogramma, 316 
Miltogrammatinæ, 316 
Mimallo, 213 
Mimallonidæ, 207, 213 
Mimesidæ, 505 
Mimetidæ, 559 
Mimetus, 559 
Mimnerminæ, 50 
Mimnermus, 50 
Mimoscorpius, 541 
Minanga, 481 
Mindarinæ, 125 
Mindarus, 125, 125 
Minettia, 326, 327 
Miobantia, 87 
Mionyx, 84 
Miopsalis, 551 
Miopteryginæ, 90 
Miopteryx, 90 
Mirax, 480 

Miridæ, 145, 150 
Mirientomata, 40 
Miris, 145 
Mirophasma, 63 
Mischocyttarus, 497 
Miscogaster, 486 
Miscogastridæ, 486, 488 
Miscophidæ. 505, 506 
Miscophus, 505 
Misumena, 562 
Mitopus, 553 
Mitoura, 239 
Mixogaster, 308 
Mnemonica, 200 
Mnesarchiea, 200 
Mnesarchæidæ, 200 
Mochlonyx, 272 
Modisimus, 559 
Moggridgea, 556 
Mogoplistes, 54 
Mogoplistinæ, 54 
Molanna, 194 
Molannidæ, 194, 197 
Molannödes, 194 
Molophilus, 268 
Moma, 218 
Mominæ, 218 
Mompha, 230, 233 
Monachus, 443 
Monardia, 275, 370, 371 
Monecphora, 111 
Monedula, 505 
Moneta, 559 
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Moneiziella, 574 
Monistria, 57 
Monobia, 497 
Monochamus, 441 
Monoclona, 277 
Monocrepidius, 421 
Monocteniidæ, 209 
Monodes, 218 
Monodontomerus, 485 
Monodromia, 301 
Monædidæ, 431 
Monædus, 422, 431 
Monogyropus, 102 
Monomachidæ, 477, 495 
Monomachus, 477 
Monomma, 437 
Monommatidæ, 437 
Monommidæ, 437 
Monomorium 490 
Mononychidæ, 153 
Mononyx, 153 
Monophadnoides, 474 
Monophlebidæ, 127 
Monophlebinz, 128 
Monophlebus, 128 
Monopidæ, 224 
Monopis, 224 
Monopsis, 120 
Monosphyronida, 548 
Monotarsobius, 600, 601 
Monotomidæ, 435 
Monoxia, 444 
Moonia, 116 
Mordella, 438 
Mordellidæ, 438 
Mordellistena, 437, 438 
Morellia, 321 
Moritziella, 127 
Mormolyce. 411 
Mormolyeidæ, 411 
Morpho, 238 
Morphoidæ, 238 
Mortoniella, 192 
Mortoniellus, 52 
Mosillus, 330 

Mosoia, 552 
Muirixenos, 470 
Mumetopia, 339 
Mundamella, 571 
Mundochthonius, 54S 
Munichryia, 217 
Murgantia, 151 
Murmidiidæ, 433 
Murmidius, 433 
Murricia, 560 

Musca, 299, 317, 321, 367 
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Muscaridæ, 311 

Muscidæ, 321, 366, 367 

Muscina, 321, 367, 362 

Museinæ, 321 

Muscoidea, 300, 311, 319, 
365 

Musidora, 306 

Musidoridæ, 306 

Musonia, 87 

Musoniella, 87 

Musotima, 216 

Mutilla, 500 

Mutillidæ, 499, 500, 501, 
502 

Mycetæa, 432 

Mycetæidæ, 432 

Mycetaulus. 334 

Mycetobia, 279, 280, 359, 
359 

Mycetobiidæ, 280, 359 

Mycetophagidæ, 432 

Mycetophagus, 432 

Mycetophila, 278, 278 

Mycetophilidæ, 277, 349, 
358, 370 

Mycetophilinæ, 278 

Mychocerus, 433 

Myeodrosophila, 345 

Mycomyia, 277 

Mycophaga, 319 

Mycterus, 437 

Mycotretus, 432 

Mydea, 320 

Mydæinæ, 320 

Mydaidæ, 297, 362, 376 

V 297, 297, 362, 363, 
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Mydasidæ, 297 
Myennis, 331 
Myersiidæ, 477 
Mygalomorphæ, 555 
Myielaphus, 298 
Myiocera. 318 
Myiodactylidæ, 187 
Myiodactylus, 187 
Myiodaria, 311 
Myiolepta, 309 
Myiomma, 145 
Myiophanes, 147 
Myiospila, 321 
Mylabridæ, 440 
Mylabris, 439, 440, 528 
Mymaridæ, 483 
Myndus, 120 
Myobia, 576 
Myocoptes, 574 


Myodaria inferiora, 312 
Myodaria superiora, 311 
Myodina, 330 
Myodites, 439 
Myodochidæ, 149 
Myonia, 210 

Myopa, 307 
Myopina, 319 
Myopinæ, 307 
Myopsocid:e, 99 
Myopsocus, 97, 99 
Myrcinus, 90 
Myrientomata, 33 
Myrmacicelus, 446 
Myrmarachne, 561 
Myrmecia, 490 
Myrmecodesmus, 588 
Myrmecolacidæ, 469 
Myrmecolax, 469 
Myrmecopterina, 497 
Myrmecothea, 331 
Myrmecomorpha, 352 
Myrmecomorphus, 462 
Myrmecomyia, 331 
Myrmecomyiinæ, 331 
Myrmecophila, 54 
Myrmecophilinæ, 54 
Myrmeleon, 187 
Myrmeleonidz, 187 
Myrmeleonoidea, 183 
Myrmeleontidæ, 187 
Myrmeleontoidea, 183 
Myrmica, 490, 491 
Myrmicinæ, 490 
Myrmosa, 500 
Myrmosidæ, 500, 502 
Myropsis, 558 
Myrsidea, 103 
Myscelus, 235 
Mysoria, 235 
Mystacides, 194 
Mystalides, 595 
Mystroenemis, 492 
Mythicomyia, 295, 296 
Mythicomyiinæ, 296 
Mytilaspis, 130 
Myxodesmus, 588 
Myxosargus, 286 
Myzine, 499 
Myzinidæ, 499 
Myzus, 125 


Nabidæ, 147 
Nabis, 147 
Nacerda, 437 
Nachaba, 215 
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Næogæidæ, 147 
Nala, 68 
Nallachius, 184 
Nannisolabis, 69 
Nannochorista, 190 
Nannochoristinæ, 190 
Nannolene, 596 
Nannolenidz, 596 
Nannophilus, 602 
Nanophyine, 449 
Nanophyllium, 63 
Napæa, 343 
Napæinæ, 343 
Napomyza, 339 
Nasonia, 484 
Nasutitermes, 95 
Nathalis, 236 
Naucoridæ, 154 
Naucoris, 154 
Naupheeta, 82 
Naupoda, 331 
Nausibius, 424 
Nausigaster, 308 
Nausigastrinæ, 308 
Nautarachna, 572 
Neandra, 419 
Neaspilota, 341 
Neatractosoma, 592 
Neatractosomatidæ, 592 
Nebo, 544 
Nebria, 411 
Nebrobia, 426 
Necrophorus, 409, 410,428 
Necroscia, 64 
Necrosciinz, 64 
Nectarina, 497 
Nedyopus, 589 
Neelidæ, 46 
Neelus, 46 
Negritomyia, 286 
Nehallenia, 161 
Neides, 148 
Neididæ, 148 
Nelipoda, 555 
Nemastosoma, 554 
Nemastosomatidæ, 554 
Nemastosomatoidea, 553 
Nematocera, 265, 347,353, 
369 
Nematoceropsis, 289 
Nematophora, 587 
Nematinæ, 474, 513 
Nematus, 474 
Nemeobiidæ, 239 
Nemeobiinæ, 239 
Nemeobius, 239 
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Nemeophila, 219 
Neinestrinidæ, 291, 361 
Nemestrininæ, 291 
Nemestrinus, 291 
Nemobiinæ, 54 
Nemobius, 54 
Nemognatha, 439 
Nemonychid:e, 449 
Nemonyx, 449 
Nemopalpine, 271 
Nemopalpus, 271 
Nemophora, 222 
Nemopistha, 183 
Nemopoda, 323 
Nemopodinz, 323 
Nemoptera, 183 
Nemopterella, 183 
Nemopteridæ, 183 
Nemopteroidea, 183 
Nemoræa. 316 
Nemoria, 210 
Nemosoma, 419 
Nemostira, 436 
Nemotelus, 286 
Nemotois, 224 
Nemoura, 178 
Nemourid:e, 178 
Neoalticomerus, 338 
Neoascia, 309 
Neobisiidæ, 549 
Neobisioidea, 548 
Neobisium, 540 
Neobittacus, 189 
Neocapritermes, 95 
Neocastnia, 203 
Neocastniidz, 203 
Neochauliodes, 179 
Neoconocephalus, 52 
Neocurupira, 270 
Neodiospilus, 481 
Neodiprion, 510 
Neodixa, 273 
Neoempheria, 277 
Neoexaireta, 284 
Neogæus 150 
Neogeophilidæ, 602 
Neogeophilus, 602 
Neoglaphyroptera, 278 
Neohermes, 179 
Neolecanium, 132 
Neolobophora, 70 
Neolobophoridæ, 70 
Neomaskiella, 124 
Neoneurinz, 480 
Neoneuromus, 179 
Neoneurus .480 


Neonympha, 238 
Neopanorpa, 190 
Neopelomyia, 337 
Neopseustidæ, 200 
Neopseustis, 200 
Neopsyllidæ, 405 
Neorhaeodes, 480 
Neorhacodinæ, 480 
Neorhacodidæ, 477 


Neorhynchocephalus, 201 


Neoscutops, 331 
Neosticta, 161 
Neostylops, 470 
Neotermes, 94 
Neotettix, 55 


Neottiophilidæ, 393, 334 


Neottiophilum, 333, 334 
Neozele, 480 

Nepa, 153, 154 
Nepal, 184 

Nephesa, 120 
Nephila, 560 
Nephoneura, 187 
Nephroceros, 310 
Nephropteryx, 215 
Nephrotoma, 268 
Nepidæ, 154 
Nepticula, 221 
Nepticulide, 221, 242 
Neriidse, 325 
Neriocephalus, 325 
Nerius, 324, 325 
Nerophilus, 195 
Nerthra, 153 
Nerthridæ, 153 
Nervijuneta, 280 
Nesiope, 123 
Nesiotinidæ, 103 
Nesiotinus, 103 
Nesobasis, 160 
Nesogaster, 69 
Nesogastridæ, 69 
Nesomachilis, 41 
Neuraphes, 428 
Neureclipsis, 194 
Neurigona, 304 
Neurigoninæ, 304 
Neumannia, 572 
Neurobasis, 162 
Neuroctena, 327, 328 
Neuroctenus, 145 
Neuromachærota, 109 
Neurometa, 120 
Neuromus, 179 
Neuronia, 193 
Neuroptera, 181 


649 


Neuroptynx, 187 
Neurorthrus, 185 
Neurotoma, 472 
Nevermannia, 281 
Nevermanniinæ, 281 
Newportia, 600 
Nicagus, 450 
Nieocles, 298 
Nicodamus, 559 
Nicoletia, 42 
Nicoletiella, 569 
Nicsara, 52 
Nigetia, 220 
Nilio, 435 
Nilionidæ, 435 
Nina, 183 
Ninetis, 559 
Nionia, 114 
Niphas, 182 
Niponiidæ, 423 
Niponius, 423 
Nirvana, 115, 117 
Nirvanidæ, 116, 117 
Nisitra, 54 
Nitela, 506 
Nitelidæ, 505 
Niteliopsis, 504 
Nitidula, 419 
Nitidulidæ, 419, 431, 435 
Noeticola, 78 
Nocticolidæ, 78 
Noctua, 218 
Noctuide, 218, 
250 
Noctuinæ, 218 
Nodonota, 444 
Nodostoma, 444 
Noeza, 302 
Nogodina, 120 
Nogodinidæ, 120 
Nola, 219 
Nolidæ, 219, 248 
Nomada, 509 
Nomadidæ, 509 
Nonacris, 286 
Nonagria. 218 
Nopoiulus, 595 
Nops, 557 
Norape, 204 
Norellia, 319 
Norelliinze, 319 
Nosodendridæ, 417 
Nosodendron, 417 
Nososticta, 161 
Notanatolica, 194 
Noterinæ, 411 


218, 249, 
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Nothoblatta, 81 
Nothoblattidæ, 81 
Nothochrysa, 185 
Nothomyia, 286 
Nothotrichocera, 267 
Nothra, 292 
Nothybidæ, 325 
Nothybus. 325 
Notiophygidæ, 434 
Notiophygus, 434 
Notiothauma, 190, 191 
Notiothaumidæ, 191 
Notiphila, 343 
Notiphilidæ, 343 
Notiphilinæ, 343 
Notophallus, 576 
Notodonta, 211 
Notodontidæ, 211, 249 
Notolophus, 218 
Notonaulax, 340 
Notonecta, 153, 153 
Notonectidæ, 153 
Notonemoura, 177 
Notoptera, 47 
Notoxus, 439 

Noya, 170 

Nuncia, 552 

Nusa, 299 
Nyctalemon, 213 


Nycteribia, 346, 346, 352 


Nycteribiidæ, 346, 352 
Nycterophila, 347 
Nyctibora, 79 
Nyctiboridæ, 79 
Nyctobates, 436 
Nygmia, 218 


Nymphalide, 237, 238, 


251, 253 
Nymphes, 187 
Nymphidæ, 187 
Nymphidion, 137 
Nymphipara, 311 
Nymphula, 216 
Nymphulinz, 216 
Nysius, 149 
Nysson, 504 
Nyssonidæ, 504 


Oarces, 559 
Obalonianus, 553 
Oberea, 441 
Obriminæ, 63 
Obrimus, 63 
Obrussa, 221 
Ochledes, 236 
Ochlerotatus, 272 


Ochodæidæ, 451 
Ochodæus, 451 
Ochteridæ, 153 
Oehterus, 151, 153 
Cehthebius, 414 
Ochtheroidea, 343 
Ochthiphila, 326 
Ochthiphilidæ, 329 
Ochyrocera, 559 
Ocnæa, 291, 292 
Ocneria, 218 
Ocneriide, 218 
Oenophila, 64 
Ocydromia, 301 
Ocydromiinæx, 301 
Odagmia, 281 
Odiellus, 553 
Odinia, 338 
Odiniidæ, 338 

Odo, 563 

Odonata, 159 
Odontobracon, 479 
Odontoceridæ, 195, 196 
Odontocerum, 195 
Odontolabis, 450 
Odontomachus, 490 
Odontomantis, 91 
Odontomera, 336 
Odontomyia, 284, 286 
Odontophyes, 472 
Odontopyge, 596 
Odontopygidie, 596 
Odontopygideæ, 596 
Odontoxenia, 349 
Odontoxiphidium 52 
Odynerus, 497 
GEcanthinæ, 54 
CEcanthus, 51, 54 
CEcetis, 194 
CEclidius, 119 
C(Ecobiidz, 557 
(Ecobius, 557 
(Ecophora, 229 


C(Ecophorid:ze, 229, 232,246 


(Ecothea, 335, 335, 
Œdalea, 301 
(Edaspis, 341 
(Edemagena, 313 
CEdemera, 437 
CEdemeridæ, 437 
CEdipoda, 56 
(Edipodinæ, 56 
GEdosmylus, 185 
(Eneis, 238 
CEnochromatidze, 210 
CEnoe, 222 


GEnophila, 222 
(Enophilidæ, 232 
(stride, 312, 366 
Œstrinæ, 313 
KEstromyia, 313 
CEstrus, 313, 315 
Ogmophasmus, 478 
Ogovea, 551 
Oiclus, 544 
Oinophilidz, 222 
Olbiogaster. 275 
Olethreutes, 226 
Olethreutidæ, 226 
Olfersia, 347 
Olfersiinze, 347 
Oliarces, 182 
Oliarus, 120 
Olibrus, 423 
Oliera, 224 
Oligarces, 275 
Oligochætus, 303 
Oligochrysa, 186, 186 
Oligoneura, 91 
Oligoneuria, 170, 171 
Oligoneuriide, 170, 173 
Oligoneurus, 480 
Oligonychinæ, 84 
Oligonyx, 84, 85 
Oligotoma, 92, 92 
Oligotomidæ, 92 
Olina, 337 

Olliffia, 132 
Olpiidæ, 550 
Olpium, 550 
Olynthidæ, 92 
Omaliinz, 430 
Omaloptera, 311 
Omma, 422 
Ommatius, 298 
Omomantis, 86 
Omophron, 411 
Omophronide, 411 
Omosita, 419 
Omphalocera, 215 
Omphalophora, 291 
Omphrale, 294 
Omphralidæ, 294 
Omus, 410 
Oncideres, 441 
Oncocephalus, 147 
Oncocerus, 451 
Oncodes, 292 
Oncodesmus, 588 
Oncodidæ, 292 
Oncodinæ, 292 
Oncodocera, 295 
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Oncometopia, 110, 111 
Oneomyia, 307 
Oneonotus, 52 
Oncopeltus, 149 
Oncopodidæ, 552, 552 
Oncopsis, 112 
Oncopus, 552, 552 
Oncopygius, 304 
Oneozygia, 150 
Oneida, 216 

Onesia, 316 

Oniella, 117 
Oniscid:ze, 535 
Oniscigaster, 172 
Oniscodesmidz, 588 
Oniscodesmus, 588 
Oniscoidea, 534 
Oniscomorpha, 586 
Oniscomyia, 350 
Oniscosoma, 82 
Oniseus, 535 
Onthophagus, 450 
Onukia, 117 
Onychiura, 45, 46 
Onychiuridz, 46 
Onychophora, 532 
Onychotrechus, 152 
Oonopid:e, 557 
Oonops, 557 
Ooperipatus, 532 
Oophthora, 486 
Ootetrastichus, 486 
Oothecaria, 77 
Opatridæ, 436 
Opharus, 219 
Ophiogomphus, 164 
Ophion, 482 
Ophionellidæ, 477 
Ophionellus, 477 
Ophionyssus, 568 
Ophiuchus, 117 
Ophrynopus, 472 
Ophyra, 320 
Opiinæ, 481 

Cpilio, 553 
Opiliones, 551 

Opilo, 427 
Opisthacanthus, 545 
Opisthandria, 585 
Opisthocheiridæ, 592 
Opisthocheiron, 592 
Opisthocosmia, 70 
Opisthocosmiidæ, 70 
Opisthopatus, 532 
Opisthophthahnus, 545 
Opisthoporodesmus, 588 


Opisthoscelis, 132 
Opisthothelæ, 555 
Opisthotretus, 588 
Opogona, 222 
Opomyza, 339 
Opomyzide, 339, 352 
Opostega, 221 
Opostegid:e, 221, 242 
Opsebius, 292 
Opsidia, 316 
Opsiphanes, 238 
Opsolasia, 319 
Opsomantis, 90 
Orasema, 485 
Orchelimum, 52 
Crchesella, 46 
Orchesia, 438 
Orchestina, 557 
Orchestinæ, 440 
Orectochilus, 412 
Orectogyrus, 413 
Oreella, 583 
Orellia, 341 
Oreothalia, 301, 302 
Oreta, 221 
Orgamara, 120 
Orgerius, 120° 
Orgilus, 480 
Orgyria, 218 
Oribata, 570 
Oribatella, 569, 570 
Oribatidæ, 570 
Oribatoidea, 569 
Oricia, 210 
Ormenis, 118, 120 
Ormothrips, 76 
Ormyrus, 485 
Ormyridæ, 485 
Ornebius, 54 
Orneodes, 202, 202 
Orneodidæ, 202, 243 
Ornithoctonus, 556 
Ornithodoros, 567 
Ornithæca, 347 
Ornithomyia, 347 
Ornithomyiine, 347 
Ornithopertha, 347 
Ornithopsylla, 405 
Ornithoptera, 236 
Ornix, 232 
Orobainosoma, 593 


Orobainosomatidæ, 593 


Orobia, 63 
Orocharis, 54 
Orodesmus, 589 
Oroniscus, 535 


Oroperipatus, 533, 533 
Orophius, 423, 432 
Orothripidæ, 73 
Orothrips, 73 
Orphnæus, 602 
Orphilinæ, 425 
Orphnephila, 273 
Orphnephilidæ, 273 
Orphnidz, 451 
Orphnus, 451 
Orsiboe, 597 
Orsodaene, 442 
Orsodacnidee, 442 
Ortalidze, 368 
Ortalididæ, 329, 331 
Ortalis, 331 
Orthezia, 127 
Ortheziidæ, 127 
Orthoceratium, 304 
Orthochæta, 319 
Orthochile, 303 
Orthochordeumella, 593 
Orthocladiin:e, 282 
Orthocladius, 282 
Orthoderella, 86 
Orthoderinæ, 87 
Ortholasma, 552, 554 
Orthoneura, 308 
Orthoperidæ, 431 
Orthoperus, 431 
Orthopleura, 426 
Orthopodomyia, 272 
Orthoporus, 594, 596 
Orthoptera, 48 
Orthorrhapha, 353, 369, 
374 
Orthosia, 218 
Orthosoma, 441 
Orthostegana, 345 
Orthotælia, 229 
Orthotæliidæ, 229 
Orussidæ, 472 
Orussus, 472 
Orya, 602 
Orygma, 326, 327 
Oryidæ, 602 
Orygminz, 327 
Oryssidæ, 472, 513 
Oryssoidea, 472 
Oryssus, 472 
Osca, 288 
Oscinidz, 340 
Oscinis, 340 
Oscinosoma, 340 
Oseinosominæ, 340 
Osmia, 507 
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Osmoderma, 452 
Osmylidæ, 185 
Osmylops, 187 
Osmylus, 185 
Osphya, 438 
Ostomatid:e, 419 
Otiocerus, 118, 119 
Othniidæ, 435 
Othnius, 435 
Otiorhynchinæ, 448 
Otiothops, 559 
Otoeryptops, 600 
Otomantis, 91 
Ourococcus, 13-4 
Oxacis, 437 

Oxus, 572 
Oxybelidæ, 505 
Oxybelus, 505 
Oxycera, 286 
Oxychila, 410 
Oxychiris, 452 
Oxychirota, 208 
Oxychirotidæ, 202, 208 
Oxycoryninæ, 447 
Oxycorynus, 447 
Oxydactylon, 592 
Oxydesmidæ, 589 
Oxydesmus, 589 
Oxyethira, 192 
Oxyhaloa, 82 
Oxyhaloidz, 82 
Oxylabis, 405 
Oxyomus, 451 
Oxyopeidon, 560 
Oxyopes, 560 
Oxyopide, 560 
Oxyoposis, 86, 571 
Oxyothespin:z, £0 
Oxyothespis, 90 
Oxypilinæ, S6, 89 
Oxypilus, 86 
Oxyporinæ, 430 
Oxyposeus, 97, 98 
Oxyptila, 562 
Oxyptilus, 202 
Oxytelinæ, 430 
Oxytelus, 429 
Oxytenidæ, 213 
Oxytenis, 212, 213 


Pachybolidæ, 595 
Pachybolus, 595 
Pachybrachys, 443 
Pachychelonus, 481 
Pachycondyla, 490 
Paehydesmus, 590 
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Pachygaster, 285 
Pachymantis, 86 
Pachygastrinæ, 285 
Pachyloides, 553 
Pachylomerus, 556 
Pachylomma, 482 
Pachylommatidæ, 477 
Pachymenes, 497 
Pachymerium, 603 
Pachymerus, 439 
Pachymorpha, 64 
Pachynematus, 474 
Pachyneres, 296 
Pachyneura, 277 
Pachyneuride, 277 
Pachyneuron, 484 
Pachyophthalma, 316 
Pachypodidæ, 452 
Pachypsylla, 122, 123 
Pachypus, 452 
Pachyrrhina, 268, 370,373 
Pachysima, 490 
Pachytarsus, 145 
Pachythelia, 207 
Pachytroctes, 98 
Pachytylus, 56 
Paetopus, 421 
Pæderinæ, 430 
Pagasa, 147 
Palæococcus, 128, 129 
Palæoplatyura, 279, 280 
Palæoses, 201, 201 
Palæosetidæ, 201 
Palæotropidæ, 238 
Palarus, 505 
Paleacrita, 209 
Palicidæ, 68 
Palimpsestia, 211 
Palingenia, 169, 174 
Palingeniidæ, 169, 173 
Palistes, 562 
Palloptera, 336. 337 
Pallopteridæ, 336 
Palophus, 64 
Palpares, 187 
Palpatores, 552 
Palpicornia, 414 
Palpigrada, 539 
Palpigradi, 539 
Palpimanidæ, 559 
Palpimanus, 559 
Palpinidæ, 553 
Palpomyia, 282, 350, 357 
Paltostoma, 269, 270 
Paltostomatinæ, 270 
Pambolinæ, 479 


Pambolus, 479 
Pammegischia, 476 
Pammene, 226 
Pamphaginæ, 57 
Pamphagus, 57 
Pamphila, 236 
Pamphiliide, 472, 511 
Pamphilinz, 236 
Pamphilius, 472, 510 
Panacris, 285 
Panealia, 231 
Panchætothripidæ, 74 
Panehztothrips, 74 
Panehlora, 82 
Panchloridæ, 82 
Pandemis, 226 
Pandinus, 544, 545 
Pandora, 322, 824 
Pandorinz, 322 
Panesthia, S0 
Panesthiidæ, 80 
Pangæus, 151 
Pangonia, 289 
Pangoniinæ, 289 
Paniscomima, 498, 399 
Panisus, 571 
Panopinz, 292 
Panops, 292 
Panorpa, 190, 190 
Panorpatæ, 189 
Panorpidæ, 190 
Panorpina, 189 
Panorpinæ, 190 
Panorpodes, 190 
Pantala, 164 
Pantarbes, 295 
Pantoclis, 495 
Pantographa, 216 
Pantophthalmidæ, 286 
Pantophthalmus, 286, 287 
Panurgica, 91 
Panurgidæ, 508 
Panurginus, 508 
Panurgus, 508 
Papilio, 236, 237 
Papilionidæ, 236, 252 
Papilionoidea, 235 
Papiriidæ, 46 
Papirius, 46 
Parablepharis, S7 
Parabuthus, 545 
Paracalobata, 325 
Paracladura, 266, 267 
Paraclemensia, 222 
Paraclius, 303 
Paracodrus, 501 
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Paracosmia, 70 
Paracrias, 487 
Paradermaptera, 66 
Paradorydium, 113 
Paradrapetes, 421 
Paradryinus, 493 
Paradyschiria, 352 
Paragaleodes, 547 
Paragia, 496 
Paragryllacris, 23 
Paragus, 309 
Parainlus, 594, 595 
Parajapyx, 41, 43 
Paralamyctes, 600 
Paraleyrodes, 124 
Paralimna, 343 
Paralispa, 215 
Parallelomma, 315, 319 
Paralogistis, 231 
Paramacronychia, 316 
Paramacronychiinæ, 316 
Paramadiza, 345 
Paramasaris, 496 
Paramesius, 491 
Paramyia, 345 
Parandra, 419 
Parandridæ, 419 
Paraneuroptera, 159 
Paranthomyza, 339 
Paranthrene, 203 
Parantissa, 286 
Paraperipatus, 532, 533 
Parapsinota, 344 
Parapsyllus, 406 
Pararctophila, 309 
Parascutigera, 599 
Parasemia, 219 
Parasemidalis, 182 
Parasimulium, 281 
Parasita, 104 
Parasitidæ, 568 
Parasitinæ, 568 
Parasitoidea, 567 
Parasitus, 568, 569 
Parasparatta, 69 
Parasphæria, 82 
Paraspiniphora, 305, 305 
Parastenopsyche, 192 
Parastylops, 469, 470 
Paratettix, 55 
Paratiphia, 499 
Paratoxopoda, 323 
Paratrioza, 123 
Paratropididæ, 556 
Paratropis, 556 
Paravanones, 553 


Parcelyphus, 326 
Pardosa, 561 
Parechiniscus, 583 
Parectatosoma, 63 
Parectopa, 232 
Parepiscopus, 87 
Paria, 444 
Parisolabidæ, 68 
Parisolabis, 68 
Parlatoria, 131 
Parlatoriinæ, 131 
Parnara, 236 
Parnassiidæ, 236, 252 
Parnassius, 236 
Parnidæ, 418 
Parnopes, 493 
Paromalus, 423 
Paropia, 114, 115 
Paropiidæ, 114 
Parornix, 232 
Parorya, 602 
Partnunia, 571 
Parydra, 342, 343, 368 
Pasimachidæ, 411 
Pasites, 509 

Paskia, 152 
Passalidæ, 449 
Passalæcus, 505 
Passandra, 424 
Passandridæ, 424 
Paurocephala, 122, 123 
Pauropoda, 583 
Pauropodidæ, 584 
Pauropsylla, 123 
Pauropsyllinæ, 123 ` 
Pauropus, 584, 584 
Paussidæ, 408 
Paussoidea, 408 
Paussus, 408 
Paxylomma, 482 
Paxylommatinæ, 482 
Pazius. 189 
Pectinophora, 227 
Pediasiomyia, 316 
Pedicia, 268 
Pediciinæ, 268 
Pedicinus, 105 
Pediculidæ, 105 
Pediculoides, 573, 573 
Pediculus, 105, 105 
Pedilidæ, 439 
Pedilophorus, 417 
Pedilus, 439 
Pedinomma, 492 
Pedipalpi, 540 
Pedipalpida, 540 
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Pegomyia, 319, 367, 367 
Pegomyiinæ, 319 
Pelastoneurus, 303 
Pelecinella, 485 
Pelecinellidæ, 485 
Pelecinidæ, 492, 514 
Pelecinus, 492, 493 
Pelecocera, 308 
Pelecoceratinæ, 308 
Pelecorhynchinæ, 288 
Pelecorhynchus, 288 
Pelecotoma. 438 
Pelecotomoides, 439 
Peleteria, 318 
Peletophila, 336 
Pelidnota, 452 
Pelina, 343 

Pelitnus, 552 
Pellenes, 561 
Pelmatops, 341 
Pelobiidæ, 410 
Pelobius, 410 
Pelocoris, 154 
Pelogonidæ, 153 
Pelogonus, 153 
Pelomyia, 337 
Pelomyza, 327 
Pelonium, 426 
Pelopia, 282 
Pelopiinæ, 282 
Pelopæus, 503 
Pelops, 570 
Pelorempis, 272 ` 
Peloridiidæ, 134, 152 
Peloridium, 134, 152 
Peltacanthina, 331 
Peltastica, 425 
Peltis, 419 
Peltodytes, 410 
Pemphegostola, 203 
Pemphigella, 126 
Pemphigus, 126 
Pemphredon, 505 
Pemphredonidæ, 505, 506 
Penguistus, 352 
Penicillidia, 346, 352 
Pentacladocera, 470 
Pentacladus, 99 
Pentacora, 146, 146 
Pentagenia, 170 
Pentagrammaphila, 470 
Pentaneura, 282 
Pentaphlebia, 162 
Pentarthron, 486 
Pentastomida, 579 
Pentastomum, 580 
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Pentatoma, 151 
Pentatomidæ, 151 
Pentatomoidea, 150 
Penthe, 438 
Penthesilea, 309 
Penthetria, 275 
Pentheus, 534 
Penthimiidæ, 112 
Penthoptera, 268 
Pentozocera, 470 
Peodes, 304 

Peoria, 215 

Pepsis, 497 

Perasis, 208 

Perdita, 508 

Perga, 474 

Pergidæ, 474, 513 
Peribalus, 151 
Pericambala, 596 
Pericambalidæ, 596 
Pericoma, 271, 271 
Perieomid:e, 69 
Pericomus, 69 
Pericopidæ, 217, 250 
Peridontodesmidæ, 588 
Peridontodesmus, 588 
Peridromia, 217 
Perientomidæ, 98 
Perientomum, 97, 98 
Periglischrus, 567 
Peringueyomyina, 266 
Perilampidæ, 486, 514 
Perilampus, 486, 487 
Perilestes, 161 
Perilitus, 481 
Perimede, 233 
Periommatus, 445 
Peripatidæ, 533 
Peripatinæ, 533 
Peripatoides, 532, 533 
Peripatoidinæ, 532 
Peripatopsidæ, 532 
Peripatopsinæ, 532 
Peripatopsis, 532, 533 
Peripatus, 533, 533 
Periplaneta, 78, 78 
Periplanetinæ, 78 
Periscelidæ, 331 
Periscelis, 331 
Perisierola, 494 
Perisphæria, 82 
Perisphæriidæ, 82 
Peritheates, 270 
Perittia, 230 
Perkinsiella, 119 
Perla, 176, 177 
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Perlamantinæ, 84 
Perlamantis, 84 
Perlaria, 176 
Perlidæ, 176, 178 
Perlodidæ, 176 
Peronea, 226 
Perophora, 213 
Perophoridæ, 213 
Perreyia, 474 
Perreyidæ, 474 
Perrisia, 265 
Peruda, 148 
Petalura, 163, 164 
Petaluridæ, 164, 167 
Petaurista, 267 
Petauristidæ, 267 
Petiolata, 472 
Petria, 435 
Petriidæ, 435 
Petrobius, 42 
Petrorossia, 295 
Pettalus, 551, 552 
Peucetia, 560 
Pezomyia, 351 
Phægoptera, 219 
Phænacantha, 148 
Phænocarpa, 477 
Phænocephalidæ, 431 
Phænocephalus, 431 
Phænomeridæ, 452 
Phænomeris, 452 
Phænopria, 401 
Phænoserphus, 492 
Phæochrous, 451 
Phæodesmus, 589 
Phæophasma, 64 
Pheophyllacris, 54 
Phæoses, 222 
Phalaeridæ, 423 , 
Phalacrocera, 268 
Phalacrus, 423 
Phalænoides, 219 
Phalænoididæ, 219 
Phalangida, 551 
Phalangiidæ, 562, 553 
Phalangioidea, 553 
Phalangium, 553 
Phalangodes, 553 
Phalangodidæ, 553 
Phalangopsis, 54 
Phalera, 211 
Phalonia, 227, 247 
Phaloniidæ, 227, 245 
Phanæus, 450 
Phaneroptera, 50 
Phaneropterinæ, 50 


Phanerotoma, 481 
Phantia, 120 
Phanurus, 494 
Phaonia, 320 
Phaoniinz, 320 
Phara, 289 
Pharmacis, 227 
Pharnacia, 65 
Pharyngomyia, 313 
Phasgonophora, 485 
Phasgonura, 52 
Phasgonuridæ, 50 
Phasgonurine, 52 
Phasiidz, 318 
Phasma, 64 
Phasmatidæ, 63 
Phasmatinæ, 64 
Phasmatodea, 30, 61 
Phasmatoidea, 61 
Phasmida, 61 
Phasmodea, 61 
Phasmodes, 53 
Phasmodide, 53 
Phasmoidea, 61 
Phassus, 201, 201 
Phatnoma, 142 
Pheidole, 490 
Phelister, 423 
Phenacaspis, 130 
Phenacoccus, 134 
Phenacoleachia, 132 
Phenacoleachiidæ, 132 
Phenacoporus, 588 
Phenes, 164 
Phengodidæ, 431 
Pheomantis, 90 
Pherbellia, 328 
Phibalosomine, 64 
Phidippus, 561 
Philandesia, 102 
Philanthide, 505 
Philanthus, 505 
Philharmostes, 451 
Philodicus, 298 
Philodromus, 562 
Philonthus, 429 
Philopotamidæ, 195 
Philopotamus, 192, 196 
Philopotamidæ, 192 
Philopteridæ, 103 
Philopterus, 102, 103 
Philorus, 270 
Philosamia, 213 
Philoscia, 534, 535 
Philotarsus, 99 
Philpota, 292 
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Philpotinæ, 292 
Philygria, 343 
Phisis, 52 
Phlebonotus, 79 
Phlebotominæ, 271 
Phlebotomus, 271, 271 
Phlegethoutius, 208 
Phlepsius, 114 
Phlæobiinæ, 430 
Phlæocharinæ, 430 
Phlæothripidæ, 76 
Phloothrips, 76 
Phlæotryia, 438 
Phlugis, 52 
Phlyctænia, 216 
Phobetinus, 559 
Phobetron, 207 
Phænicococcus, 127 
Pholeidz, 559 
Pholeus, 559 
Pholeomyia, 345 
Pholisora, 235 
Phora, 305 
Phorantha, 318 
Phoraspididæ, 79 
Phoraspis, 79 
Phorbia, 319 
Phoridæ, 305, 350, 364 
Phorinæ, 305 
Phormia, 314 
Phormiinæ, 314 
Phorocera, 318 
Phorodon, 125 
Phorodouta, 278 
Phortica, 345 
Phorticine, 345 
Photodes, 99 
Photina, 86 
Photininæ, 86, 87 
Photinus, 431 
Photopsis, 500 
Photuris, 431 
Phragmatæcia, 206 
Phreatoicidz, 534 
Phreatoicoidea, 534 
Phreatoicopsis, 534 
Phreatoicus, 534 
Phrixothrix, 431 
Phronia, 278 
Phryacaces, 491 
Phryganea, 193 
Phryganeidæ, 192, 193 
Phryganidia, 207, 210 
Phryganoidea, 191 
Phryne, 275 
Phryneidæ, 275 


Phrynichinæ, 542 
Phrynichus, 542 
Phrynidz, 542 
Phrynus, 542 
Phtheochroa, 227 
Phthinia, 278 
Phthiracarus, 570 
Pthiraptera, 104 
Phthiria, 206 
Phthiriidæ, 105 
Phthiriinæ, 296 
Phthiripedicinus, 105 
Phthirius, 105, 105 
Phthorimæa, 228 
Phyciodes, 238 
Phycita, 215 
Phycitinz, 215 
Phycodromia, 327 
Phycodromidæ, 327 
Phycus, 294 
Phylliidz, 63 
Phyllipsocidæ, 98 
Phyllipsocus, 98 
Phyllium, 62, 63 
Phyllobzenus, 426 
Phyllobrostis, 223 
Phylloceridæ, 428 
Phyllocerus, 428 
Phyllocnistidæ, 223, 230 
Phylloenistis, 223 
Phyllocoptes, 565 
Phyllocrania, 87 
Phyllodromia, 79 
Phyllodromiidæ, 79 
Phylloicus, 194 > 
Phyllomimus, 51 
Phyllomyza, 345 
Phyllonorycter, 232 
Phyllophaga, 416, 437, 
451, 528 
Phyllophora, 51, 51 
Phyllophorinæ, 51 
Phylloporia, 222 
Phyllorheithrus, 193, 194 
Phyllorycteridæ, 232 
Phyllotoma, 510 
Phylloteminæ, 511 
Phylloxera, 125, 127, 127 
Phylloxeridæ, 127 
Phylocentropus, 196 
Phyma, 120 
Phymaphora, 416 
Phymata, 147 
Phymatidæ, 147 
Phymatodes, 441 
Phymatostetha, 111 
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Physiostreptidæ, 597 
Physiostreptus, 597 
Physocephala, 307, 307 
Physoglenes, 559 
Physokermes, 132 
Physopelta, 150 
Physopoda, 72 
Physothrips, 74 
Phytalmia, 332 
Phytalmiidæ, 332 
Phytalmodes, 330, 332 
Phyto, 317 
Phytodecta, 443 
Phytomyza, 339, 339 
Phytophaga, 275, 413, 471 
Phytorptidæ, 565 
Phytoptus, 565 
Pialeoidea, 202 
Piara, 331 
Picobia, 576 
Pieltania, 350 
Pieridæ, 236 
Pieris, 236 
Piersigia, 571 
Piesma, 141, 142 
Piesmidæ, 142 
Piezura, 320 
Pigmeophorus, 573 
Pigritia, 232 
Pilolebertia, 572 
Pimeliidæ, 436 
Pinconia, 206 
Pineinæ, 126 
Pineodes, 126 
Pineus, 126 
Pinnaspis, 130 
Pinophilinæ, 430 
Pinotus, 450 
Piona, 572 
Piophila, 334 
Piophilidæ, 334, 368 
Piophilosoma, 341 
Pipiza, 308 
Pipunculidæ, 310, 364 
Pipunculus, 310, 310, 364, 
365 
Pirata, 561 
Pirates, 147 
Pisaura, 561 
Pisauridæ, 561 
Pison, 504 
Pisonopsis, 504 
Pissonotus, 119 
Pityogenes, 445 
Pityophthorus, 445 
Plagiodera, 443 
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Plagioneurinæ, 303 
Plagioneurus, 303 
Plastoceridæ, 428 
Plastocerus, 428 
Plastosciara, 278 
Platamodes, 296 
Plataspidæ, 150 
Plataspididæ, 150 
Plataspis, 150 
Plateumaris, 441 
Plathemis, 166 
Plator, 561 
Platoridæ, 561 
Platybrachys, 121 
Platybracon, 478 
Platycerus, 450 
Platychirus, 309 
Platycnemidæ, 161 
Platycnemis, 161 
Platydascyllus, 418 
Platydema, 436 
Platydesmidæ, 597 
Platydesmus, 594, 507 
Platygaster, 494 
Platygastridæ, 494, 501 
Plea, 134, 154 
Plebejus, 239 
Plebejidæ, 239 
Plecia, 275, 276 
Pleciinæ, 275 
Plectoptera, 81, 169, 176 
Plectreurys, 559 
Plectrocnemia, 194 
Pleidæ, 134, 154 
Pleistodontes, 483 
Plenoculus, 505 
Pleocoma, 451 
Pleocomidæ, 451 
Pleonaraius, 589 
Pleisocera, 295 
Plethochæta, 319 
Plethogenesia, 169 
Pleurota, 229 
Plicatoperipatus, 533 
Plodia, 215 
Ploiaria, 147 
Ploiariidæ, 147 
Plumariidæ, 497 
Plumarius, 497 
Plusiidæ, 218 
Plusiocampa, 44 
Plusiotis, 452 
Plutella, 229 
Plutellidæ, 228, 229 
Pneumonyssus, 568, 569 
Pneumora, 56 
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Pneumoridæ, 56 
Pnyxia, 348, 349 
Poaphilus, 603 
Pococera, 216 
Pococerinæ, 216 
Podabrus, 431 
Podagrion, 485 
Podaliriidæ, 508 
Podalirius, 508 
Podisma, 57 
Podisminæ, 57 
Podisus, 151 
Podocera, 331 
Podolestes, 162 
Podopidæ, 150 
Podops, 150 
Podura, 46 
Poduridæ, 46 
Pæcilocapsus, 145 
Peecilocoris, 150 
Peecilographa, 328 
Poecilomigas, 556 
Pogonomyia, 320 
Pogonomyrmex, 490 
Pogonosoma, 299 
Pogonostoma, 410 
Pogonota, 319 
Platylabia, 68 
Platylabiide, 68 
Platymetopius, 114 
Platyna, 285 
Platyomopsis, 441 
Platypalpus, 301, 302 
Platyparea, 341 
Platypedia, 108 
Platypeza, 310, 310 
Platypezide, 310, 364 
Platyphora, 305, 350 
Platyphorinæ, 305 
Platypodidæ, 445 
Platypsyllidæ, 427 
Platypsyllus, 422. 427 
Platyptilia, 202, 202 
Platypus, 445, 445, 446, 
448 
Platypygus, 296 
Platyrhacidæ, 590 
Platyrhacus, 590 
Platyrrhinidæ, 449 
Platysamia, 213 
Platysoma, 423 
Platystoma, 331 
Platystomatide, 331 
Platystomatinz, 331 
Platystomidæ, 449 
Platyura, 280 


Platyuridæ, 280 
Polia, 218 
Poliaspis, 130 
Poliinæ, 218 
Poliocheridæ, 543 
Polistes, 497, 498 
Polistinæ, 497 
Polistomorpha, 485 
Pollenia, 316, 317 
Polleniinæ, 316 
Polphopeza, 324 
Polyaspis, 568 
Polybia, 497 
Polybiinæ, 497 
Polybioides, 497 
Polybothrus, 600 
Polycentropodidæ, 194, 
195 
Polycentropus, 194 
Polycestinæ, 420 
Polychrosis, 226 
Polyconoceras, 596 
Polyctenes, 153, 154 
Polyctenidæ, 154 
Polydesmidæ, 588 
Polydesmidea, 587 
Polydesmoidea, 587 
Polydesmus, 588, 589 
Polygnotus, 494 
Polygonarea, 603 
Polygonia, 238 
Polylepis, 590 
Polylepta, 277 
Polymitarcidz, 170, 173 
Polymitareys, 170, 174 
Polynema, 483 
Polyphaga, 82, 408 
Polyphagidæ, 82 
Polyphylla, 451 
Polyplax, 105 
Polyplectropus, 194 
Polyploca, 211 
Polyplocidz, 211 
Polypoda, 532 
Polyrhachis, 489 
Polyspila, 443 
Polyspolota, 89 
Polystcechotes, 185 
Polystæchotidæ, 185 
Polythoridæ, 162, 165 
Polyxenidæ, 585 
Polyxenus, 585 
Polyzoniide, 597 
Polyzonium, 597 
Polyzosteria, 78 
Pompilidz, 497 
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Pompilus, 497 
Pomposa, 62, 64 
Ponera, 490, 491 
Ponerinæ, 490 
Ponjadia, 215 
Pontania, 474 
Pontia, 236 
Pontomyia, 347, 349 
Popa, 86 

Popillia, 452 
Poratophilus, 596 
Porcellio, 534, 535 
Porina, 201, 
Porismus, 185 
Porocephalidæ, 581 
Porocephalinze, 581 
Porocephalus, 581 
Porohalacarus, 570 
Porsenus, 334 
Porthetria, 218 
Potamanthidæ, 170, 173 
Potamanthodes, 170 
Potamanthus, 170, 174 
Povilla, 170 

Praon, 482 

Praos, 70 

Prebistus, 63 
Prenolepis, 489 
Presibylla, 89 
Preta, 117 
Prexaspes, 64 
Prionapteryx, 215 
Prionellus, 275 
Prionidæ, 441 
Prionocyphon, 416 
Prionopeltis, 589 
Prionopetalum, 596 
Prionoxystus, 205, 206 
Prionus, 440 
Prisopus, 64 

Prista, 289 
Pristaulacus, 476 
Pristocera, 494 
Privesa, 121 
Procecidochares, 341 
Prochilidæ, 50 
Prochilus, 50 
Prochyliza, 334 
Prociphilus, 126 
Procladius, 282 
Proconia, 111 
Proconiidæ, 111 
Procris, 207 
Proctacanthus, 298 
Proctotrypes, 492 
Proctotrypidæ, 492 


Procubitermes, 95 
Procympiutus, 145 
Prodicus, 591 
Prodida, 562 
Prodidomid:e, 562 
Prodidomus, 562 
Prodoxidæ, 222, 241 
Prodoxus, 222, 241 
Projapygide, 44 
Projapyx, 44 
Prolabia, 69 
Prolammonyx, 602 
Prolimacodes, 207 
Promachus, 64, 298, 363, 
363 
Promioptery s, 90 
Pronuba, 222 
Prophalangopside, 53 
Prophalangopsinæ, 50 
Prophalangopsis, 50 
Propocera, 286 
Propomacrus, 452 
Propsocus, 99 
Propyragra, 67, 68 
Prorates, 296 
Proreus, 69 
Prosacantha, 49+ 
Prosarthria, 55, 55 
Proscopia, 55 
Proscopiidæ, 55 
Prosimuliinæ, 281 
Prosimulium, 281 
Prosomera, 64 
Prosopididæ, 507 
Prosopis, 507 
Prosopistoma, 173, 174 
Prosopistomatid:z, 171, 
173 
Prosopochrysa, 284 
Prosopochrysinz, 284 
Prosotropis, 119 
Prosparatta, 69 
Prostemmiulus, 593, 594 
Protapteron, 40 
Proteininæ, 430 
Protenor, 148 
Protenthes, 282, 357, 
357 
Proterandria, 585 
Proterhinidæ, 444 
Proterhinus, 444, 448 
Protermitidæ, 94, 95 
Proteropoides, 481 
Proterops, 481 
Protobiella, 186 
Protocalliphora, 314 
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Protodermaptera, 66 
Protogyropus, 102 
Protohermes, 179 
Protolophora, 570 
Protolophus, 537 
Protoneura, 161 
Protoneuridz, 161, 165 
Protoparce, 208 
Protophormia, 314 
Protoplasa, 266, 266 
Protoplectron, 187 
Protopsychidæ, 213 
Protosialis, 180 
Protothemira, 323 
Prototheora, 201 
Prototheoridæ, 201 
Protracheata, 532 
Protura, 40 
Protzia, 571 
Protziidæ, 571 
Psacaphora, 233 
Psalidæ, 68 
Psalidia, 288 
Psalididz, 68 
Psalidiidz, 448 
Psalis, 68 

Psallus, 145 
Psammobius, 451 
Psammochares, 497 
Psammocharidæ, 497, 501 
Psarinæ, 308 
Psarus, 308 
Psechridæ, 558 
Psechrus, 558 
Psectra, 184 
Psednura, 56 
Psednurinæ, 56 
Psegmomma, 285 
Pselaphidæ, 415 
Pselaphus, 415 
Pselapognatha, 585 
Psen, 505 

Psenidæ, 505 
Psenobolus, 478 
Psephenidæ, 427 
Psephenops, 427 
Psephenus, 427 
Psephiocera, 235 
Pseudagrion, 161 
Pseudatrichia, 294 
Pseudechiniseus, 583 
Psedectobia, 79 
Pseudisolabis, 68 
Pseudochelidura, 70 
Pseudoclididze, 592 
Pseudoclis, 592 
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Pseudococcidæ, 134 
Pseudococcus, 134 
Pseudocorylophidæ, 434 
Pseudocryptops, 600 
Pseudodatames, 63 
Pseudodinia, 329 
Pseudofcenus, 476 
Pseudogametes, 313 
Pseudogametinæ, 313 
Pseudohazis, 213 
Pseudohydryphantes, 571 
Pseudohydryphantidæ, 
571 
Pseudolfersia, 346 
Pseudomantis, 90 
Pseudomasaris, 496 
Pseudomeryle, 62 
Pseudomesophalia, 444 
Pseudomilichia, 345 
Pseudomiopteryginz, 87 
Pseudomiopteryx, 87 
Pseudomopide, 79 
Pseudomops, 79 
Pseudomorpha, 409 
Pseudomorphidz, 409 
Pseudomusonia, 84 
Pseudomyrma, 490 
Pseudomyrminz, 490 
Pseudonannolene, 596 
Pseudonannolenidæ, 596 
Pseudonirvana, 117 
Pseudopachymerus, 440 
Pseudophæa, 162 
Pseudophyllinæ, 51 
Pseudophyllus, 51 
Pseudopomyza, 344 
Pseudopyrochroa, 439 
Pseudorhynehota, 104 
Pseudoscorpiones, 548 
Pseudoscorpionida, 548 
Pseudosperchon, 571 
Pseudospirobolellus, 595 
Pseudostenopsyche, 192 
Pseudostigma, 162 
Pseudostigmatidæ, 162, 
165 
Pseudotephritis, 331 
Pseudotorrenticola, 572 
Pseudotremia, 592 
Pseudoxenos, 470 
Pseudoxyops, 86 
Pseudoxypilus, 86 
Pseudoyersinia, 90 
Psiathalassius, 297 
Psila, 339, 340 
Psilidz, 339 
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Psilinæ, 340 
Psilocephala, 294, 362, 
375, 376 
Psilochorema, 193 
Psilochorus, 559 
Psilocurus, 298 
Psiloderces, 559 
Psilonyx, 298 
Psilopa, 943 
Psilopinæ, 343 
Psiloplagia, 335 
Psilopodinz, 303 
Psilopodinus, 302, 303 
Psilopsocus, 99 
Psiloptera, 419 
Psilosciara, 278 
Psilota, 308 
Psilotreta, 195, 196 
Psithyrus, 507 
Psocidæ, 9€ 
Psocinella, 98 
Psocoptera, 96 
Psoeus, 97, 99 
Psoquilla, 98 
Psorophora, 272 
Psoquillidze, 98 
Psoroptes, 574 
Psychidæ, 207, 
245 
Psychoda, 271, 356, 370, 
3 
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37: 
Psychodidæ, 271, 349, 356 

373 
Psychodinæ, 271 
Psychomyia, 194 
Psychomyiidæ, 194, 195 
Psychophasis, 184 
Psychopsella, 184, 184 
Psychopsidæ, 184 
Psychopsis, 184 
Psylla, 123 
Psyllidæ, 122 
Psyllinæ, 123 
Psyllomyia, 305, 350 
Psylloneura, 98 
Ptecticus, 286 
Pterellipsis, 347, 352 
Pternaspatha, 281 
Pterocalla, 330, 331 
Pterocallidæ, 331 
Pterochilus, 497 
Pterocolinæ, 447 
Pterocolus, 447 
Pterocomma, 125 
Pterodectes, 574 
Pterodela, 99 


Pterodontia, 291, 292, 
292 


Pterolichus, 574 
Pteromalidæ, 484, 488 
Pteromalus, 484, 484 
Pterombridæ, 499 
Pterombrus, 499 
Pteromicra, 328 
Pteronareidæ, 176, 178 
Pteronyareys, 176 
Pteronidea, 474, 510, 510 
Pteronus, 474 
Pterophoridæ, 202, 249 
Pterophorus, 202, 202, 217 
Pteroptinæ, 567 
Pteroptus, 567 
Pterorthochætes, 451 
Pterostichus, 410 
Pterythysanidæ, 221 
Pterothysanus, 220, 221 
Pterygida, 70 
Pterygophoridæ, 474 
Pterygophorus, 474 
Pterygosoma, 575 
Ptiliidæ, 433 
Ptilium, 433 
Ptilocera, 285 
Ptilodexia, 317, 318 
Ptilonyssus, 567 
Ptilosphen 325 
Ptinella, 433 
Ptinidie, 427 
Ptinobius, 486 
Ptinus, 427 
Ptiolina, 291 
Ptochoryctis, 228 
Ptychopoda, 210 
Ptychoptera, 267, 267 
Ptychopteridæ, 266, 356, 
SAIS 
Ptychopterinæ. 267 
Ptyelus, 111 
Pucnoscellus, 82 
Pulex, 405, 528 
Pulieidæ, 405 
Puliciphora, 306, 350 
Puliciphorid:e, 306 
Pulvinaria, 132 
Pupipara, 311, 345 
Purex, 69 
Pyenogaster, 53 
Pyenoglossa, 319 
Pyenopogon, 298 
Pyenothele, 555 
Pycnothelidæ, 555 
Pyenotropis, 590 
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Pygidicrana, 68 
Pygidicranales, 66 
Pygodieranidz, 68 
Pygidicranoidea, 66 
Pygirhynchinæ, 63 
Pygirhynchus, 63 
Pygodon, 595 
Pygostolus, 481 
Pygothripidæ, 76 
Pygothrips, 75, 76 
Pyragra, 68 
Pyragridæ, 68 
Pyragropsis, 68 
Pyralididæ, 204, 214, 243 
Pyralidinæ, 215, 216 
Pyralis, 215 
Pyrameis, 238 
Pyrausta, 216 
Pyraustinæ, 216 
Pyrellia, 321 
Pyrgidæ, 236 
Pyrgo, 443 
Pyrgomantis, 87 
Pyrgomorpha, 57 
Pyrgomorphinæ, 57 
Pyrgota, 330, 330 
Pyrgotid:e, 330 
Pyrgus, 235 
Pyrilla, 118, 121 
Pyrochroa, 439 
Pyrochroidæ, 439 
Pyroderces, 232 
Pyrodes, 441 
Pyromorpha, 204 
Pyromorphide, 204, 208, 
249 
Pyrophæna, 309 
Pyrophorus, 421 
Pyrops, 119 
Pyrrhocoridæ, 150 
Pyrrhocoris, 150 
Pyrrhopyge, 235 
Pyrrhopyginz, 235 
Pyrtaniinæ, 298 
Pyryganeid:e, 196 
Pythamidæ, 117 
Pythamus, 115, 117 
Pythidæ, 437 
Pytho, 437 


Quedius, 429 


Ræcius, 561 
Raillietiella, 580, 580 
Raillietiellidæ, 579, 580 
Ramila, 214 


Ranatra, 153, 154 
Raphidia, 181, 181 
Raphidiidæ, 181 
Raphidiodea, 180 
Raphiglossa, 496 
Raphiglossinæ, 496 
Raphiocheta, 317 
Raphiptera, 215 
Rapisma, 182 
Ratarda, 206 
Ratardidæ, 206 
Ravinia, 316 
Recurvaria, 227 
Reduviidæ, 147 
Reduvioidea, 145 
Reduviolus, 147 
Reduvius, 146, 147 
Reichertella, 276 
Reighardia, 580 
Reighardiinæ, 580 
Renocera, 328 
Reticulitermes, 94, 95 
Retinia, 226 
Retinodiplosis, 353, 355 
Rhabdophaga, 275 
Rhabdopselaphus, 296 
Rachicerinæ, 289, 374 
Rhachicerus, 275,283, 289, 
374 
Rhachidomorpha, 588 
Rhacodesmidæ, 588 
Rhacodesmus, 588 
Rhadalidæ, 429 
Rhadalus, 429 
Rhadinopsylla, 405 ` 
Rhadinus, 298 
Rhagadochir, 92, 92 
Rhagidia, 575, 576 
Rhagigaster, 499 
Rhagio, 290, 290 
Rhagionidæ, 290, 362 
Rhagium, 441 
Rhagodes, 547 
Rhagoletis, 341 
Rhagophthalmidæ, 431 
Rhagophthalmus, 431 
Rhagovelia, 152 
Rhammatopoda, 51 
Rhamphidia, 269 
Rhamphomyia, 301, 375, 
376, 377 
Rhampsinitus, 553 
Rhanis, 432 
Rhantus, 411 
Rhaphidolabis, 268 
Rhaphidophora, 50 
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Rhaphidophorinæ, 50 
Rhaphidorrhynchus, 447 
Rhaphignathidæ, 576 
Rhaphignathus, 576 
Rhaphiinæ, 304 
Rhaphiocera, 286 
Rhaphioceratinæ, 286 
Rhaphiochætinæ, 317 
Rhaphiomydas, 294 
Rhaphiorrhynchus, 286 
Rhaphium, 304 
Rhegmoclema, 276 
Rheomantis, 90 
Rheumatobates, 152 
Rhienoessa, 337 
Rhignogastra, 542 
Rhingia, 309 _ 
Rhingiopsis, 286 
Rhinia, 314 . 
Ithiniinz, 314 
Rhinocola, 123 
Rhinocricidæ, 596 
Rhinocricus, 589, 594,596 
Rhinocypha, 163 
Rhinæstrus, 313 
Rhinomacer, 449 
Rhinomaceridæ, 449 
Rhinophora, 317 
Rhinophoride, 317 
Rhinoplus, 481 
Rhinopsis, 503 
Rhinopsylla, 123 
Rhinotermes, 95 
Rhinotermitidæ, 95 
Rhinotora, 325, 326, 338 
Rhinotorid:e, 325, 338 
Rhiodinidæ, 239 
Rhipicephalus, 566 
Rhipicera, 425 
Rhipiceratidæ, 425, 428 
Rhipiceridæ, 425 
Rhipidia, 268 
Rhipidius, 489 
Rhipidoceridæ, 425 
Rhipidothrips, 73 
Rhipiphoridæ, 438, 439, 
452 
Rhipiphorus, 439 
Rhipiptera, 467 
Rhipipteryx, 54 
Rhithrogena, 172 
Rhizococcus, 133 
Rhizoglyphus, 574 
Rhizophagidæ, 419, 436 
Rhizophagus, 419 
Rhodacarus, 569 
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Rhodesiella, 345 
Rhodites, 483 
Rhodoneura, 214 
Rhoenanthus, 170 
Rhogadinæ, 479 
Rhogas, 478, 470 
Rhoicinus, 560 
Rhopalidiinz, 497 
Rhopalocampa, 235 
Rhopalocera, 201 
Rhopalodontus, 432 
Rhopatomera, 325 
Rhopalomeridæ, 325 
Rhopalomeris, 587 
Rhopalosiphuin, 125 
Rhopalosoma, 499 
Rhopalosomatidæ, 476, 
499, 514 
Rhopalosyrphus, 308 
Rhopalum, 506 
Rhopobota, 22 
Rhotana, 119 
Rhyacionia, 226 
Rhyacophila, 193 
Rhyacophilidæ, 193, 195 
Rhymbus, 434 
Rhymosia, 278 
Rhynchitinæ, 447 
Rhynchocephalus, 291, 
297 


Rhynchodexia, 318 
Rhyncolophide, 576 
Rhyncholophus, 576 
Rhyncophora, 413 
Rhynchoprionidæ, 407 
Rhynchoproctus, 596 
Rhynchota, 106, 140 
Rhyncomyia, 314 
Rhyncophoridæ, 419 
Rhyncophoromyia, 306 
Rhyopsocus, 98 
Rhyphidæ, 275 
Rhyphus, 275 
Rhysidia, 600 
Rhysodiastes, 411 
Rhysodes, 411, 412 
Rhysodesmus, 590 
Rhysodidæ, 411 
Rhyssalus, 479 
Ricania, 121 
Ricaniidæ, 121 
Richardia, 336 
Richardiidæ, 336 
Ricinidæ, 103 
Ricinoides, 513 
Ricinoididæ, 543 
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Ricinulei, 542 
Ricinus, 103 
Ridiaschina, 223 
Ridiaschinide, 223 
Rileyia, 486 

Riodina, 239 
Riodinidæ, 239, 252 
Riodininæ, 239 
Riolus, 420 
Ripidosyrma, 293, 294 
Risama, 214 
Rivellia, 331 
Rivelliinæ, 331 
Rivetina, 86 
Rivetinæ, 86, 88 
Rodhainomyia, 318 
Ræselia, 219 
Rogenhofera, 313 
Roncus, 549 
Ropalidia, 497 
Ropalidiinæ, 497 
Rophoteira, 404 
Ropronia, 492 
Roproniidæ, 492 
Rothenbuehleria, 592 
Rothenbuehleriidæ, 592 
Ruba, 286 

Ruralidæ, 239 
Rutelidæ, 452 


Sabacon, 554 
Sabatinca, 200 
Sabethes, 272 
Sabethinæ, 272 
Sabine, 207 
Sacchiphantes, 126 
Saccopheronta, 303 
Sacium, 431 
Saga, 52 
Saginæ, 52 
Sagra, 442, 412 
Sagridæ, 442 
Saissetia, 132 
Salagena, 206 
Salda, 146 
Saldidæ, 146 
Saldula, 146 
Salganea, 80 
Salomona, 52 
Salpingidæ, 437 
Salpingus, 437 
Saltatoria, 48 
Saltelliseps, 322 
Salticus, 561 
Saltusaphis, 125 
Sambonia, 581 


Samia, 213 

Samichus, 596 

Sandalidæ, 425 

Sandalus, 425 

Saperda, 414, 414 

Sapho, 162 

Saprinine, 423 

Saprinus, 423 

Sapromyza, 327 

Sapromyzide, 327 

Sapromyzosoma, 327 

Saprosites, 451 

Sapyga, 500 

Sapygidæ, 500 

Sarax, 542 

Sarcophaga, 316, 366, 367, 
367, 377 

Sarcophagidæ, 316, 366, 
367 


Sarcophila, 316 
Sarcopsylla, 407 
Sarcopsyllidæ, 407 
Sarcoptes, 574 
Sarcoptidæ, 574 
Sarcotachina, 316 
Sarginæ, 286 

Sargus, 286 
Saronomus, 547 
Saropogon, 299 
Saroxenus, 585 
Sarrothripus, 219 
Sason, 556 
Satorystia, 425 
Saturnia, 213 
Saturniidæ, 213, 251 
Saturniinæ, 251 
Satyridæ, 238, 249, 253 
Satyrodes, 238 
Satyrus, 238 
Sayomyia, 354, 355, 372 
Scalidia, 424 
Scalidiidæ, 424 
Scaphidiidæ, 426, 428 
Scaphidium, 426 
Scapheutes, 505 
Scaphiella, 557 
Scaphiostreptus, 596 
Scaphoideus, 114 
Scaphosoma, 426 
Scapteriscus, 54 
Scaptolenus, 428 
Scaptomyza, 345, 368, 368 
Scarabæidæ, 450 
Scarabæus, 450 
Seardia, 224, 244 
Searites, 410, 412 
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Scarphia, 288 
Scarphiinæ, 288 
Seatella, 343 
Scatophaga, 315, 319 
Scatophagidæ, 319 
Scatophila, 343 
Scatophora, 337 
Scatomyzide, 319 


Seatopse, 276, 276, 358, 
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Scatopsidæ, 349, 358, 373, 
376 


Scatopsinæ, 276 

Scelio, 494 

Scelionidæ, 494, 501, 514 
Sceliphron, 503 

Scellus, 304 


Scenopinidæ, 204, 362, 376, 


Scenopinus, 294, 297 
Scepsis, 219 
Schænophilus, 304 
Schauinslandia, 480 
Schedoleiodesmus, 588 
Schedorhinotermes, 95 
Schedotrigona, 593 
Schendyla, 602 
Schendylidæ, 602 
Schendylurus, 602 
Schindalmonotus, 585 
Schistocerca, 57 
Schizaspidia, 485 
Schizocarpus, 574 
Schizocephala, 86 
Schizucephaline, 86, 87 
Schizocera, 474 
Schizomid:e, 541 
Schizomus, 541, 541 
Schizoneura, 126 
Schizopinæ, 420 
Schizopteridæ, 143 
Schizotus, 439 
Schizura, 211 
Schoenbaueria, 281 
Schænobiinæ, 214 
Schænobius, 214 
Sehaenomyza, 320 
Scheenophilus, 350 
Schreckensteinia, 231 
Scholastes, 331 


Sciara, 278, 278, 358, 371, 
372 

Sciaride, 278, 349, 358, 
371 Ë 


Sciarinæ, 278 
Sciomyza, 328, 328 
Sciomyzidæ, 328 


Sciomyzinæ, 328 
Scione, 289 

Sciophila, 277, 278 
Sciophilidæ, 277 
Sciopus, 303 
Scipopeza, 324 
Scipopus, 325 

Scirtes, 418, 421 
Scirtotypus, 56 
Seirula, 576 
Sciadocera, 300, 310 
Sciadoceratide, 300 
Sciapodinæ, 303 
Sclerobunus, 552 
Scleroderma, 494 
Sclerogibba, 492 
Sclerogibbidæ, 492, 500 
Scleropauropus, 584 
Scolia, 498 

Scoliaula, 221 
Scoliidæ, 498, 514 
Scoliocentra, 335 
Scolioneurinæ, 512 
Scolioplanes, 603 
Scolopendra, 600, 601 
Scolopendrella, 604 
Scolopendrellidæ, 604 
Scolopendridæ, 600 
Scolopendromorpha, 600 
Scolopendropsis, 604 
Scolopocryptops, 600 
Scolops, 118, 120 
Scolytidæ, 446 
Scolytoidea, 444 
Scolytoplatypodidæ, 446 


Scolytoplatypus, 446, 446 


Scolytopsis, 446 
Scolytus, 446 
Scoparia, 216 
Scopariinæ, 216 
Scopeuma, 319 
Scopeumidæ, 319 
Scopeumin:ze, 319 
Scorpio, 515 
Scorpiones, 543 
Scorpionida, 543 
Scorpionidæ, 544, 545 
Scorpiops, 546 
Scotolathys, 558 
Scotolemon, 553 
Scraptia, 438 
Scraptiide, 438 
Serupulaspis. 130 
Scudderia, 50 
Scutacarus, 573 
Scutare, 131 


Scutellera, 150 
Scutelleridæ, 150 
Scutelleroidea, 150 
Scutigera, 599 
Seutigera, 601 
Scutigerella, 601, 604 
Scutigerellidæ, 604 
Scutigeridæ, 599 
Scutigeromorpha, 599 
Scutogona, 591 
Scutops, 331 
Scym:enidze, 428 
Scydm:enus, 428 
Scymnus, 434 
Scyphacella, 534 
Scyphacide, 534 
Scyphax, 584 
Scythridæ, 231 
Seythrididæ, 231, 250 
Scythris, 230, 231 
Scytodes, 559 
Seytodidæ, 559 
Scytonotus, 589 
Sebekia, 580, 581 
Sebekiinæ, 581 
Sedulothrips, 76 
Segestria, 557 
Selachops, 343 
Selandria, 474 
Selandriinæ, 512 
Selasius, 431 
Selenocosmia, 556. 
Selenopidæ, 562 
Selenops, 562 
Selidopogon, 299 
Selidosema, 209 
Selidosematidæ, 209 
Sematura, 209 
Sematuridæ, 209 
Semidalis, 182 
Seminota, 404, 495 
Semioptila, 204 
Semiotellus, 486 
Semiothisa, 209 
Semiramis, 296 
Semniinz, 215 
Semnosoma, 589 
Senoculidæ, 560 
Senoculus, 560 
Senotainia, 316 
Seoptera, 330 
Sepedon, 328, 328 
Sepsidæ, 322 
Sepsidomorpha, 323 
Sepsinæ, 323 
Sepsis, 323, 324 
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Serianus, £50 
Serica, 451 
Sericomyia, 309 
Sericomyiinæ, 309 
Sericophorus, 505 
Sericosoma, 295 


Sericostomatidæ, 192, 194, 


197 
Serinetha, 148 
Serphidæ, 492, 501 
Serphoidea, 514 
Serphus, 492, 493 
Serropalpidæ, 438 
Serropalpus, 438 
Sesiidæ, 203 
Sessiliventres, 471 
Sessinia, 437 
Setellia, 336 
Setiostoma, 228 
Setodes. 194 
Setomorpha, 223, 224 
Setomorphidz, 224 
Shravana, 550 
Sialidæ, 180 
Sialis, 180, 528 
Sialoidea, 179 
Sibylla, 89 
Sibyllinze, 89 
Sicariidæ, 559 
Sicarius, 559 
Sicus, 307 
Sierola, 494 
Sierolomorpha, 500 
Sierolomorphidæ, 500 
Sigaloessa, 332, 340 
Sigalphinæ, 481 
Sigalphus, 481 
Sigerpes, 91 
Siginze, 214 
Signiphora. 484 
Signiphoridæ, 484 
Signoretia, 115, 117 
Signoretiidæ, 117 
Sigrisma, 442 
Silpha, 428 
Silphidæ, 428 
Silphomorpha, 409 
Silvanide, 424 
Silvanus, 422, 424 
Silvestria, 593 
Silviinæ, 288 
Silvius, 288 
Simaethidæ, 228 
Simaethis, 205, 228 


Simuliidæ, 280, 355, 371 


Simuliinæ, 281 
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Simulium, 265 281, 355, Solenobia, 205, 208 


371, 528 
Sinea, 147 
Sinella, 46 
Sinodendridæ. 450 
Sinodendron 450 
Sinophthalmus, 345 
Siphlonisea, 172 
Siphlonuridæ 172 
Siphlonurus, 172 
Siphluridæ, 172, 175 
Siphlurus, 172 
Siphona, 318 
Siphonaptera, 404 
Siphoniulidæ, 597 
Siphoniulus, 597 
Siphlopteryx, 350 
Siphonoeryptidz, 597 
Siphonocryptus, 597 
Siphonophora, 125, 594, 

597 


Siphonophoridæ, 597 
Siphonorhinus, 597 
Sipnonotus, 597 
Siphunculata, 104 
Sipyloidea, 64 
Sira, 46 

Sirex, 473 
Siricide, 473, 513 
Siricoidea, 472 
Siro, 551 

Sironidz, 551 
Sisyra, 185, 186 
Sisyridz, 185 
Sisyrella, 185 
Sitodrepa, 426 
Sitones, 448 
Sitophilus, 448 
Sitotroga, 227 
Skalistes, 70 
Smaridz, 576 
Smaris, 575, 576 
Smerinthus, 208 
Smicra, 485 
Smicrides, 194 
Smicriptini, 435 
Sminthuridæ, 46 
Sminthurinus, 46 
Sminthurus, 45, 46 
Sobarocephala, 334, 335 
Soerensenella, 552 
Sogata, 113 
Sogona, 602 
Sogonidæ, 602 
Soldanellonyx, 570 
Solenius, 506 


Solenopsis, 490 
Solenosoma, 69 
Solifugæ, 546 
Solinus, 550 
Solpuga, 547, 547 
Solpugida, 546 
Solpugidæ, 547 
Solva, 289 
Solygia, 90 
Solygiinæ, 90 
Somabrachys, 208 
Somatochlora, 164 
Soniphilidæ, 603 
Soniphilus, 601, 603 
Sophronia, 228 
Sostea, 418 
Spadobius, 184 
Spalangia, 484 
Spalangiidæ, 484 
Spania, 291 
Spaniocelyphus, 326 
Spaniophlebia, 170 
Spaniotoma, 282 
Sparassidæ, 562 
Sparatta, 69 
Sparattidæ, 69 
Sparganothidæ, 226 
Sparganothis, 226 
Sparianthis, 562 
Sparnapolius, 297, 363, 
375, 376, 377 
Spathiinæ, 478 
Spathiogaster, 309 
Spathiophora, 319 
Spathius, 478 
Spelæoblatta, 78 
Spelæorhynchidæ, 567 
Spelæorhynchus, 567 
Spercheinæ, 414 
Sperchon, 571 
Sperchonidæ, 571 
Spermophagus, 439 
Spermophora, 559 
Sphæricus, 427 
Sphæridium, 414 
Sphæriidæ, 433 
Sphæriodesmidæ, 590 
Sphæriodesmus, 586, 590 
Sphæristes, 437 
Sphærites, 427 
Sphæritidæ, 427 
Sphærius, 433 
Sphærocera, 337, 337 
Sphæroceridæ, 337 
Spherodema, 154 
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Spheroniscus, 534 
Sphærophoria, 309 
Spherophthalma, 498 
Sphæropæus, 536 - 
Sphæropyx, 481 
Sphærosoma, 434 
Sphærotheria, 586 
Sphærotheriidæ, 586 
Sphærotherium, 586, 586 
Sphærotrichopidæ, 589 
Sphærotrichopus, 589 
Sphallomorpha, 409 
Spheeidæ, 503 
Sphecius, 503 
Sphecodes, 508 
Sphecoidea, 502, 514 
Sphecomyia, 309 
Sphegina, 309 
Spheginæ, 309 
Sphenophorus, 449 
Sphenopterinæ, 420 
Sphex, 503 
Sphinididæ, 436 
Sphindus, 436 
Sphingidæ, 208, 252 
Sphinx, 208 
Sphodromantis, 89 
Sphodropoda, 89 
Sphyracephala, 329 
Sphyroperiscelis, 331, 333 
Sphyximorpha, 308 
Spilochaleis, 485 
Spilochroa, 335 
Spilogaster, 320 
Spilomierus, 491 
Spilomyia, 309 
Spilonota, 226 
Spilosmylus, 185 
Spinaria, 479 
Spinotarsus, 596 
Spintharus, 559 
Spinturnicide, 567 
Spinturnix, 567, 569 
Spirobolellus, 595 
Spirobolidæ, 595 
Spiroboloidea, 595 
Spirobolus, 595 
Spiromimidæ, 595 
Spiromimus, 595 
Spirostreptoidea, 596 
Spirostreptidze, 596 
Spirostreptomorpha, 595 
Spirostreptus, 596 
Spogostylum, 294 
Spongifera, 69 
Spongiphoridæ, 69 


Spongovostox, 69 
Sponidium, 438 
Stachyocnemus, 148 
Stagmatophora, 233 
Stagmatoptera, 86 
Stagmomantis, 85, 89 
Staianus, 562 
Stalita, 557 
Staphylinidæ, 429 
Staphyliniformia, 415 
Staphylininæ, 429 
Staphylinus, 418, 429 
Statira, 436 
Stauronotus, 56 
Stauropus, 211 
Steatococcus, 128 
Steatoda, 559 
Stegana, 345 
Steganinæ, 345 
Steganopsis, 327 
Stegodyphus, 558 
Stegomyia, 272 
Stegopterna, 281 
Stegopterninæ, 281 
Steingelia, 128, 133 
Steingeliinæ, 128 
Stelididæ, 508 
Stelis, 508 
Stemmiulidæ, 593 
Stemmiuloidea, 593 
Stemmiulus, 593 
Stenelmis, 420 
Stenichnus, 428 
Steninz, 429 
Steniolia, 505 
Stenobiella, 186 
Stenobothrus, 56 
Stenocephalus, 148 
Stenochilus, 559 
Stenocotidæ, 115 
Stenocotis, 115 
Stenocranus, 119 
Stenogaster, 497 
Stenogastrinæ, 497 
Stenolæmus, 147 
Stenoma, 228 
Stenomacra, 336 
Stenomatidæ, 228 
Stenometopiinæ, 116 
Stenometopius, 115, 116 
Stenomiera, 332 
Stenomidæ, 228, 246 
Stenopelmatidæ, 49 
Stenopelmatinæ, 50 
Stenopelmatus, 49, 50 
Stenoperla, 176, 177 
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Stenophragma, 277 
Stenophylax, 192 
Stenophylla, 86 
Stenopilema, 82 
Stenopogon, 298 
Stenopsyche, 192 
Stenopsychidæ, 192, 194, 
195 
Stenopsychodes, 194 
Stenopteridæ, 74 
Stenopterina, 331 
Stenopterinæ, 331 
Stenopteryx, 347 
Stenosialis, 180 
Stenotabaninæ, 287 
Stenotabanus, 287 
Stenotortor, 116 
Stenovates, 86 
Stenoxenidæ, 282 
Stenoxeninæ, 282 
Stenoxenus, 281, 282 
Stenus, 429 
Stephanidæ, 476 
Stephaniscinæ, 478 
Stephaniscus, 478 
Stephanopsis, 562 
Stephanothrips, 74 
Stephanus, 476 
Stereopalpus, 439 
Sternorrhyncha, 107 
Steropleurus, 53 
Sterrhidæ, 210 - 
Stethopathidæ, 306, 350 
Stethopathus, 306 
Sthenopis, 201, 241 
Stibadocera, 268 
Stichopogon, 298, 298 
Stichotrema, 469 
Stichotrematidæ, 469 
Stichotrematoidea, 469 
Stictia, 505 
Stigmacoccus, 128, 133 
Stigmæus, 576 
Stigmatomma, 490 
Stigmatopathus, 98 
Stigmellidæ, 221 
Stigmodera, 419 
Stigmoderinæ, 420 
Stigmus, 505 
Stilbopterygidæ, 187 
Stilbopteryx, 187 
Stilbula, 485 
Stilbus, 423 
Stilpon, 301 
Stilpnochlora, 49 
Stilpnotia, 218 
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Stiphidion, 558 
Stiphrosoma, 339 
Stizidæ, 503 
Stizus, 503 
Stolidosoma, 304 
Stolidosomatinæ, 304 
Stomacoccus, 128 
Stomatorhina, 314 
Stomatothrips, 73 
Stomoxydinæ, 321 
Stomoxys, 317, 321 
Stonyx, 295 
Storena, 560 
Strangalia, 441 
Strathmopoda, 231 
Stratioleptinæ, 289 
Stratioleptis, 289 
Stratiomyia, 286, 360, 361 
Stratiomyiidæ, 284, 360, 
374 
Stratiomyiinæ, 286 
Stratiomys, 286 
Stratocles, 64 
Straussia, 341 
Strebla, 346 
Streblidæ, 347, 352 
Strepsimana, 228 
Strepsimanidæ, 228 
Strepsiptera, 467 
Striaria, 590 
Striariidæ, 590 
Striarioidea, 590 
Striglina, 214 
Strobliella, 275 
Strongylium, 436 
Strongylocephalus, 114 
Stronglylodesmus, 588 
Strongylophthalmyia, 340 
Strongylophthalmyiinæ, 
340 
Strongylopsalididæ, 69 
Strongylopsalis, 69 
Strongylosoma, 589 
Strongylosomatidæ, 589 
Strongylosomatidea, 587 
Strophius, 562 
Strymon, 239 
Sturmia, 318 
Stygophrynus, 542 
Styl.pauropus, 584 
Stylocellus, 551 
Stylodesmidæ, 588 
Stylodesmus, 588 
Stylogaster, 306, 324 
Stylogastrinæ, 306 
Stylophthalmyia, 331 


Stylopidæ, 470 
Stylops, 469, 470 
Subtriquetra, 581 
Subulonia, 283, 289 
Suetoria, 404 
Suhpalacsa, 187 
Suillia, 334, 335 
Suilliinze, 334 
Suturaspis, 131 
Suturodes, 601 
Suva, 119 
Swammerdamella, 276 
Syarinidz, 549 
Syarinus, 549 
Sybota, 558 
Sycophaga, 487 
Sycorax, 271, 271 
Sylepta, 216 
Symmerus, 280 
Symmictus, 291 
Symmoca, 228 
Symmorphus, 497 
Symperipatus, 532 
Sympetrum, 164 
Sympherobiidæ, 184 
Sympherobius, 184 
Symphoromyia, 291 
Symphrasis, 183 
Symphyla, 603 
Symphylella, 604 
Symphypleona, 45 
Symphyta, 471 
Sympyena, 162 
Sympyenus, 304 
Synema, 562 
Synagris, 407 
Synallagma, 233 
Synamphotera, 301 
Syncalypta, 417 
Synchloe, 236 
Syndyas, 302 
Syneches, 302 
Synemon, 203 
Syneura, 306 
Syngenaspis, 131 
Syngonopodium, 592 
Synistata, 181 
Synlestes, 161, 166 
Synlestidæ, 161, 165 
Synneuron, 276 
Synoptura, 588 
Synsphyronus, 550 
Syntelia, 426 
Synteliidæ, 426 
Syntelopodeuma, 593 
Synthesiomyia, 321 
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Syntomidæ, 219 
Syntomididæ, 219 
Syntomis, 219 
Syntormon, 304 
Syntormoneura, 304 
Synuropus, 535 
Syringogaster, 328, 329 
Syritta, 309 
Syrittomyia, 329 
Syrphidæ, 308, 365 
Syrphinæ, 309 
Syrphus, 307, 309, 365,365 
Syssphingidæ, 211 
Syssphinx, 211 
Systelloderes, 147 
Systenus, 304 
Systæchus, 297 
Systropinæ, 296 
Systropus, 206 
Syzeton, 439 


Tabanidæ, 287, 360, 374 
Tabaninæ, 288 
Tabanus, 283, 287, 288 
Tabaria, 51 

Tabuda, 294 
Teeniochorista, 191 
Tæniopterna, 281 
Tæniopterygidæ, 178 
Tæniorhynchus, 272 
Tæniostigma, 99 
Tachardia, 132 
Tachardiella, 132 
Tachardiidæ, 132 
Tachardina, 132 
Tachina, 318 
Tachinidæ, 318, 366 
Tachinisca, 332, 333 
Tachimiscidæ, 332 
Tachiniscidia, 332 
Tachineestrus, 332 
Tachinoidea, 313 
Tachopteryx, 164, 166 
Tachydromia, 300 
Tachydromiinæ, 301 
Tachyempis, 301 
Tachygoninæ, 447 
Tachygonus, 447 
Tachypeza, 301 
Tachyporinæ, 429 
Tachyporus, 429 
Tachypus, 410 
Tachys, 410 
Tachysphex, 505 
Tachytes, 504, 505 
Tachytrechus, 303 
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'Tagiades, 235 
Taleporia, 205 
Talæporiidæ, 205, 227,239 
245 
'Tama, 560 
Tambinia, 120 
Tanaostigmatide, 484 
Tanyderidæ, 266 
'Tanyderus, 266 
Tanypeza, 324, 324 
Tanypezidæ, 324 
Tanypoda, 325 
'Tanypodinz, 282, 325 
Tanypremna, 268 
Tanypus, 282, 357, 357 
Tanytarsus, 282 
Tapinogalos, 494 
Tapinopa, 560 
Tapponia, 560 
Tarachina, 88 
Tarachodes, 87 
Tarachodine, 87 
Tarachodula, 87 
Taracticus, 299 
Taracus, 554 
Tarantula, 542 
Tarantulidæ, 542 
Tardigrada, 581 
Targionia, 130 
Tarraga, 50 
'Tarsonemidz, 573 
'Tarsonemus, 573 
'Tarsotomus, 575 
'Tascina, 203 
'Tascinidz, 203 
Tasmaniella, 604 
'Tasmanoperla, 176 
Tegenaria, 536, 560 
Tegeticula, 222, 223 
Tegonotus, 565 
Teichomyza, 343 
Teichophrys, 56 
Telamona, 108 
Telea, 213 
Teleas, 494 
Teleconidæ, 236 
Telegeusidæ, 430 
Telegeusis, 430 
Telegonus, 235 
Telema, 557 
Telemidæ, 557 
Telenomus, 493, 494 
Telephoridæ, 431 
Telephorus, 431 
Telethera, 225 
Telmatogeton, 282 


Telmatoscopus, 271 
Teloganodes, 172 
Telomantis, 87 
Telostylus, 325 
Telphusa, 228 
Temnaspis, 443 
Temnocera, 309 
Temnochila, 419 
Temnochilidæ, 419 
'Temnochilus, 416 
Temnopteryx, 79 
Temnostoma, 309 
Tenaga, 224 
Tendipedidæ, 282 
Tendipedinæ, 282 
Tendipes, 282 
Tenebrio, 433, 436 
Tenebrioides, 419, 421 
Tenebrionids, 436 
Teneriffa, 303 
Teneriffia, 576 
Teneriffidæ, 576 
Tengella, 558 
Tengellidæ, 558 
Tenodera, 89 
Tenthredella, 474 
"Tenthredinidze, 474, 511 
Tenthredininæ, 512 
Tenthredinoidea, 472 
Tenthredo, 474 
Tentyria, 436 
Tenuopus, 303 
Tephritidæ, 340 
Tephritinz, 341 
Tephritis, 341 
Tephrochlamys, 335 
Tephroclystis, 210 
Tephromyia, 316 
Tephronota, 331 
Teragra, 206 
Teragridæ, 206 
Terastiomyia, 332 
Teratembia, 92 
Teratembiidæ, 92 
Terebrantia, 73, 474 
Terellia, 341 
Termatophylide, 144 
Termatophylum, 144 
Termes, 94, 95 
Termitadelphus, 271, 349 
Termitaphidide, 154 
Termitaphis, 154 
Termitaradus, 153, 154 
Termitidæ, 95 
Termitocoridæ, 154 
Termitocoris, 154 
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Termitodesmus, 586 
Termitodipteron, 349 
Termitomastinæ, 274, 348 
Termitomastus, 274, 348, 
348 
Termitomyia, 349 
Termitoxenia, 349, 351 
Termitoxeniidæ, 349 
Termopsis, 95 
Tesserocerus, 445 
Tessinosoma, 591 
Tetanocera, 328 
'Tetanoceratidæ, 328 
Tetanoceratinæ, 328 
Tetanops, 331 
Tetanura, 328 
Tetanurinæ, 328 
Tethina, 337 
Tethinidæ, 337 
Tetrabalius, 541 
Tetracanthina, 286 
Tetracha, 410 
Tetraconus, 477 
Tetragnatha, 560 
Tetragoneuria, 164 
Tetrakentron, 583 
Tetralopha, 216 
Tetranychidæ, 576 
Tetranychus, 537, 575,576 
Tetraopes, 441 
Tetrapus, 483 
Tetrastichidæ, 486 
Tetrastichus, 486 
Tetrasticta, 556 
Tetratoma, 488 
Tetrigidæ, 55 
Tetrix, 55, 55 
Tetrodontophora, 46 
Tetrozocera, 468 
Tettigidæ, 55 
Tettigidea, 55, 55 
Tettigometra, 117 
Tettigometridæ, 117 
Tettigoniellidæ, 111, 113 
Tettigoniidæ, 50, 111 
Tettigoniinæ, 52 
Tettigoniodea, 48 
Tettigoxenos, 470 
Teucholabis, 269 
Teuthraustes, 545 
Teutonia, 571 
Thalperus, 70 
Thalassius, 561 
Thamnotettix, 114 
Thamyrididæ, 235 
'Thanaos, 235 
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'Thanasimus, 427 
Thanatidius, 561 
Tharsalea, 239 
Thaumalea, 273, 274 
Thaumaleide, 273, 356 
Thaumasia, 561 
Thaumaspis, öl 
Thaumastocoridæ, 146 
Thaumastophila, 344 
Thaumastoscopidæ, 112 
Thaumastotheriidæ, 146 
Thaumatoneura, 162 
Thaumatopsis, 216 
Thaumatoxena, 350, 351 
Thaumatoxenidæ, 350 
Thaumetopea, 211 
Thaumetopoidæ, 211 
'Thecesterninz, 449 
Thecesternus, 449 
Thecla, 239 
Thecomyia, 307 
Thecostomata, öll 
Theisoa, 238 

Thelaira, 318 
Thelaxes, 125 
Thelaxinæ, 125 
Thelyphonellus, 541 
Thelyphonidæ, 541 
Thelyphonus, 537, 541 
Thermacarus, 570 
Themaerys, 558 
Themira, 323, 324 
Themirinæ, 323 
Theobaldia, 272 
Theomantis, 91 
'Theopompa, 87 
Theopompula, 87 
Theraphosa, 556 
Theresia, 318 
‘Thereuonema, 599 
‘Thereuopoda, 599 
Thereva, 283, 293, 294 
Therevidæ, 294, 362, 376 
Theridiidæ, 559 
Theridion, 559 
Theridiosoma, 560 
Therioplectes, 288 
Thermacaridæ, 570 
Thermobia, 42, 44 
Thespinæ, 87 

Thespis, 87 

Thessitus, 121 
Thestylus, 543 
Thevenetimyia, 296 
Thinophilinæ, 304 
Thinodromia, 350 
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Thinophilus, 304 
Thiotricha, 228 
Thomisidæ, 562 
Thoracantha, 485 
Thoracophoracarus, 571 
Thore, 162 
Thorictidæ, 426 
Thorictus, 426 
Thraulus, 172 
Thrincopyginæ, 420 
Thripidæ, 74 
'Fhripoidea, 73 
Thripomorpha, 348 
Thrips, 72, 73, 74 
Throscidæ, 421 
Throscus, 421 
Thrypticus, 303 
Thyas, 571 
Thyatira, 212, 216 
Thyatiride, 211, 216, 247, 
9 


25 
Thyllis, 291, 202 
Thymalus, 419 
Thymele, 235 
Thymelicus, 236 
Thymelidæ, 236 
Thynnidæ, 499, 502 
Thyreocoridæ, 150 
Thyreocoris, 150 
Thyreophora, 337, 341 
Thyreophoride, 341 
Thyridanthrax, 295 
Thyrididæ, 214, 245 
Thyridopteryx, 209, 247 
Thyris, 214 ` 
Thyropygus, 596 
Thyrsophoridæ, 99 
Thyrsophorus, 97, 99 
Thysanoptera, 72 
Thysanura, 41 
Tibicen, 108 
Tillus, 427 
Timarcha, 443 
Timena, 64 
Timeodes, 196 
Timia, 330 
Timomenus, 67, 70 
Timpina, 602 
Tinægeriidæ, 231 
Tinagma, 230 
Tinda, 285 
Tinea, 223, 224 
Tineidæ, 222, 224, 244 
Tineinæ, 215 
"Tineoidea, 205 
'Tineola, 224 


‘Tineomorpha, 98 
Tingidæ, 142 
Tingididæ, 142 
Tingidoidea, 142 
Tingitidæ, 142 
Tinodes, 194 
Tiphia, 499 
Tiphiide, 499, 514 
Tipula, 267, 268, 354, 528 
Tipulidæ, 267, 348, 354, 
373 
Tipulinæ, 268 
Tipuloidea, 266 
‘Tisamenus, 63 
Tischeria, 231 
Tischeriidæ, 231, 242 
Titanodamon, 542 
Titanæca, 558 
Tithanetes, 534 
Tithraustes, 210 
Tithrone, 86 
Tityus, 545 
‘Tmetocera, 226 
Tolida, 438 
Tolmerus, 298 
Tolype, 221 
Tomaspididæ, 110 
Tomaspis, 110 
Tomicomerus, 554 
Tomocerus, 45, 46 
Tomoderus, 439 
'Tomomyza, 295 
Tomomyzinæ, 295 
Tomopyga, 68 
Tomoxia, 438 
Toosa, 207 
Tortricidæ, 225, 239, 246 
Tortrix, 226 
Torymidæ, 485 
'Torymus, 485 
'Toumeyella, 132 
‘Toxocerus, 451 
'Toxodera, 85, 86 
Toxoderinæ, 86 
"Toxoneuron, 480 
Toxophora, 296 
Toxophorinæ, 296 
Toxopoda, 323 
Toxopodinæ, 323 
Toxoptera, 125 
Toxotrypana, 341 
Trachelas, 563 
Trachelizus, 447 
Trachelomegalus, 595 
Tracheoniscus, 535 
Trachusa, 507 
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Trachyiulidæ, 597 
Trachyiulus, 597 
Trachypus, 505 
Trachysoma, 590 
Trachysomatidæ, 590 
Trachytes, 568 
Trachyzona, 590 
Traginops, 338 
Tragocephala, 441 
Trama, 124 

Tramea, 164 
Traphera, 331 
Trapherinæ, 331 
'Traumatomutilla, 500 
Trechona, 556 
Trechus, 411 

‘Tremex, 473, 473, 510 
Trepidaria, 325 
Triaspidinæ, 481 
Triaspis, 481 
Triatoma, 146, 147 
Tribæus, 485 
Tribolium, 436 
Tricentrus, 108 
Trichardis, 298 
Trichiidæ, 452 
Trichilogaster, 486 
Trichina, 301 
Trichiosoma, 239, 473 
Trichius, 452 
Trichobius, 346, 347 
Trichocera, 267, 358, 359 
Trichoceratidæ, 267, 358 
Trichodectes, 103 
Trichodectidæ, 103 
Trichodes, 427 
Trichæcius, 57. 
'Triehogramma, 482, 486 
Trichogrammatidæ, 486 
Trichoma, 186, 186 
Trichomatidæ, 186 
Trichomyia, 271 
Trichomyiinæ, 271 
Trichoniscidæ, 534 
Trichoniscus, 534 
Trichonta, 278 
Trichopetalum, 593 
Trichopeza, 301 
Trichophaga, 224 
Trichophilopteridæ, 103 
Trichophilopterus, 103 
Trichophyinæ, 429 
Trichopoda, 318 
Trichopolydesmus, 588 
Trichopria, 491 
Trichoproctus, 585 


Trichoptera, 191 
Trichopterygidæ, 433 
Trichopteryx, 210, 433 
Trichoscelidæ, 335 
Trischoscelis, 324, 335,335, 
339 
Trichotaphe, 228 
Trichotarsus, 574 
Trichothrips, 76 
Tricladellus, 99 
Tricliona, 444 
Triclis, 298 
Triclonus, 297 
Tricondyla, 410 
Tricopalpus, 319 
Tricoryphodes, 170 
Tricorythus, 171, 174 
Trictenotoma, 438 
Trictenotomide, 438 
Tricyphona, 268 
Tridactylidæ, 54 
Tridactylus, 53, 54 
Tridymide, 486 
Trifurcula, 221 
Trigonalidæ, 476, 494 
Trigonalys, 494 
Trigonidiinæ, 54 
Trigonidium, 54 - 
Trigoniulidæ, 595 
Trigoniulideæ, 595 
Trigoniulus, 595 
Trigonocryptops, 600 
Trigonoderus, 487 
Trigonometopidæ,. 327 
‘Trigonometopus, 327 
Trigonostylus, 588 
Triænonychidæ, 552 
Triænonyx, 552 
Trimenopon, 102 
Trimenoponidæ, 102 
Trimera, 97 
Trimeria, 496 
Trimerina, 343 
Trimerophoron, 592 
Trimerotropis, 56 
Trimicra, 268 
Trineura, 305 
Trinodinæ, 425 
Trinoton, 103 
Triogma, 268 
Trionycha, 557 
Trionymus, 134 
Trionyxella, 552 
Trioxys, 482 
Trioza, 122, 123 
Triozinæ, 123 
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Triozocera, 468, 469 
Triphæna, 218 
Triphleps, 144, 144 
Triplasius, 297 
Triplax, 432 
‘Tripomorpha, 349 
Triptotricha, 290 
Trirhabda, 444 
Tristanella, 70 
Tristega, 475 
Trithyreus, 541 
Tritoma, 432 
Tritomidæ, 432 
Tritoxa, 331, 367, 368 
Trixagidæ, 421 
Trixoscelidæ, 335 
Trizetes, 570 
Trochilium, 203 
Trochilæcetes, 103 
Troctes, 97, 98 
Troctidæ, 98 
Trogidæ, 450 
Trogiidæ, 98 
‘Trogium, 98 
Troglophilus, 50 
Trogoderma, 425 
Trogositidæ, 419 
Trogulidæ, 552, 554 
Trogulus, 554 
Troides, 236 
Trombidiidæ, 575 
Trombidium, 575, 575 
Trombidoidea, 574 
Tropa, 213 
Tropidia, 309 
Tropidomyia, 307 
Tropiduchide, 120 
Tropiduchus, 120 
Tropisternus, 414 
Tropusia, 98 
Trotomma, 438 
Trotommidea, 438 
Trox, 450 
Trullifiorinia, 130 
Truxalinæ, 56 
Truxalis, 56 
Trycopeplus, 62 
Trymaltis, 226 
Trypanæinæ, 423 
Trypanea, 341 
Trypaneidæ, 340 
Trypanus, 206 
Trypeta, 341 
Trypetidæ, 340, 368 
Trypetinæ, 341 
Trypoxylidæ, 504 
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Trypoxylon, 504, 504 
Tryptochæta, 344 
Tryxalinæ, 56 
Tubercularium, 590 
Tubulifera, 73 
Tunga, 406, 407 
Tungidæ, 407 
Tychepsephenus, 427 
Tychus, 415 

Tydeus, 576 
Tygarrup, 602 
Tylidæ, 534 
Tylobolus, 595 
Tylopsis, 50 

Tylos, 325, 534 
Tylozygus, 111 
Tympanophora, 52 
Tympanophorinæ, 52 
Typhloceratidæ, 405 
Typhlocyba, 113, 113 
Typhlocybine, 114 
Typhlogtomeris, 587 
Typhloperipatus, 533 
Typitium, 458 
Typopeltis, 541 
Tyrannochthonius, 548 
Tyroglyphidæ, 574 
Tyroglyphus, 573, 574 


Udamacantha, 286 
Udamoscelis, 122. 124 
Udamoselinze, 124 
Ula, 268 

Jlidia, 330 

Jlidiidze, 330 
Jloboridæ, 558 
lloborus, 558 
llodesmus, 590 
Ulomorpha, 268 
Jlonata, 48 

Jlopa, 115, 116 
opidæ, 116 
Ululodes, 187 
Jnderwoodia, 591 
Underwoodiide, 591 
nionicola, 572 

raba, 219 

rania, 213 

raniidæ, 213 
Jranotænia, 273, 273 
Jranotæniinæ, 273 
Urapteroides, 212, 213 
Urbaninæ, 236 
Jrbanus, 235 
Urellia, 341 
Uroblaniulus, 595 
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Urocerus, 473 
Uroceridæ, 473 
Uroctea, 557 
Urocteidæ, 557 
Urodacus, 544 
Urodus, 229 
Uromantis, 89 
Uromenus, 53 
Uropetala, 164 
Urophora, 341 
Uroplectes, 545 
Uroplitella, 568 
Uropoda, 568 
Uropodias, 534 
Uropodidæ, 568 
Urophonius, 543 
Uropsylla, 406 
Uropsyllidæ, 406 
Uropygi, 540 
Urothripidæ, 74 
Uropthrips, 74 
Urothripoidea, 74 
Usia, 297 
Usiinæ, 297 
Usofila, 559 
Utetheisa, 219 
Uzuchidz, 228 


Valentinia, 232 
Valgus, 452 
Vandex, 69 
Vandicide, 69 
Vanessa, 238 
Vanheeffenia, 588 
Vanhoeffeniidze, 588 
Vanhornia, 492, 493 
Vanhorniidæ, 492 
Varnia, 182 
Vatellinæ, 411 
Vates, 86, 88 
Vatinæ, 86 
Vectius, 561 
Vejovidæ, 546 
Vejovis, 544, 546 
Velia, 152 

Veliidæ, 152 
Velocipeda, 143 
Velocipedidæ, 143 
Venata, 119 
Verhoeffia, 591 
Verhoeffiidze, 591 
Vermileo, 290, 200 
Vermileoninæ, 290 
Vermipsylla, 406 
Vermipsyllidæ, 406 
Veronatus, 418 


Verrallia, 310 
Verrucaditha, 548 
Vespa, 496, 498 
Vespaxenos, 470 
Vespidæ, 496, 514 
Vespinæ, 496 
Vespoidea, 494, 514 
Vespula, 496 
Vestalis, 162 
Vetillia, 65 
Vietsia, 571 

Villa, 295 
Vipiinæ, 478 
Vipio, 478 
Vipionidæ, 477 
Viticicola, 490 
Vlax, 70 
Volucella, 299, 309 
Volucellinæ, 309 
Vostox, 69 
Vulturops, 97, 98 


Waddycephalus, 581 
Walshia, 233 
Walterella, 570 
Wandesia, 571 
Wasmanniella, 349 
Weyhia, 553 
Woblfartia, 316 
Wiedemannia, 301 
Wilhelmia, 281 
Willistoniella, 325, 326 
Winthemia, 318 
Wuria, 571 
Wyeomyia, 272 


Xanthocanace, 336, 338 
Xanthochlorinæ, 304 
Xanthochlorus, 304 
Xanthogramma, 309 
Xantholinine, 429 
Xanthomelanus, 487 
Xanthorhoe, 210 
Xanthrochroa, 437 
Xenaspis, 331 
Xenidæ, 470 
Xenoidea, 469 
Xenolpium, 550 
Xenomorpha, 286 
Xenophyes, 134 
Xenopsylla, 405, 406 
Xenos, 469, 470 
Xenylla, 46 

Xeris, 473 
Xerophlea, 112 
Xerophylla, 127 
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Xeroscopa, 216 
Xestemyia, 294 
Xestocephalus, 114 
Xestozona, 590 
Xiphandrium, 304 
Xiphidiinæ, 52 
Xiphidion, 52 


Xiphochætoporatia, 589 


Xiphosura, 268 
Xiphydria, 472 
Xiphyriidæ, 472, 513 
Xiria, 331 

Xyela, 472, 473 
Xyelidæ, 472, 511 


Xylastodoris, 146, 149 


Xyleborus, 445 
Xylica, 63 
Xylococeinæ, 128 
Xylococcus, 128 
Xylocopa, 508 
Xylocopidæ, 508 


í nv, 288, 289, 360, 
1 
Xylomyiidæ, 289, 360,374 


Xylomyiinz, 289 
Xyloperga, 474 


Xylophagidæ, 289, 361, 
375 


Xylophilidæ, 439 


Xylophagus, 288, 289,361 
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Xylorietes, 228 
Xylorictidæ, 228 
Xyloryctidæ, 250 
Xylota, 309 
Xylotinz, 309 
Xylotrechus, 441 
Xystieus, 562 


Yersinia, 90 
Yponomeuta, 229 


Yponomeutidz, 229, 245, 
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Zabalius, 51 
Zabrachia, 285 
Zagonia, 335 
Zaitha, 154 
Zalmoxis, 553 
Zalusa, 348 
Zaluscodes, 348 
Zaprochiline, 50 
Zaprochilus, 50 
Zele, 480 
Zelima, 309 
Zelleria, 231 
Zelmira, 280 
Zelotes, 562 
Zemeros, 239 
Zenoa, 425 
Zenillia, 318 


Zephroniodesmus, 586 


Zerene, 236 
Zethinze, 496 
Zethus, 496 
Zeugloptera, 200 
Zeuzera, 206 
Zeuzeridæ, 206, 246 
Zimiris, 562 
Zodariidæ, 560 
Zodarion, 560 
Zodion, 307 
Zonites, 439 
Zonosema, 341 
Zopherus, 436 
Zoraida, 119 
Zoraptera, 100 
Zorocrates, 561 
Zoropsidæ, 561 
Zoropsis, 561 
Zorotypidæ, 101 
Zorotypus, 100, 101 
Zygæna, 207 
Zygænidæ, 204, 207 
Zygethobius, 600 
Zygothrips, 76 
Zygomyia, 278 
Zygoneura, 279 
Zygoneurinz, 279 
Zygonopus, 593 
Zygoptera, 160, 165 
Zygothrica, 345 
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Agricultural ants, 490 
Ailanthus moth 213 
Ambush-bug, 147 
American cockroach, 78 
Angle-wings, 238 
Angoumois grain-moth, 
227 
Ant Lions, 187 
Ants, 489 
Aphids, 124 
Aphis-lions, 185 
Apple fruit-miner, 231 
Apple leaf-hopper, 114 
Apple leaf-miner, 231 
Apple maggot, 341 
Apple-skin miner, 232 
Apple-skin worm, 226 
Argentine ant, 489 
Army worm, 218 
Asparagus miner, 339 
Assassin bugs, 147 
Atlas moth, 213 
Australian apple leaf- 
hopper, 113 
Australian cockroach, 78 


Back swimmers, 153 
Bagworm moths, 207 
Bark-beetles, 445 
Bark liee, 96 

Bat flies, 346 

Bat parasites, 352 
Bat-tick fly, 346 
Bean weevils, 439 
Bear animaleules, 581 
Bedbug, 143 

Bee assassin, 147 
Bee-louse, 345 

Bee moth, 215 

Bees, 475, 502 
Beet-fly, 319 

Beetles, 408 

Big bedbug, 147 
Bird lice, 101 

Biting lice, 101 
Black-flies, 280 
Black peach aphis, 125 
Black scale, 132 
Blow-flies, 316 
Blue-bottle flies, 316 
Blues, 239 

Body louse, 105 


Book lice, 96, 98 
Book-scorpions, 537, 548 
Botflies, 312, 322 
Box-elder bug, 148 
Bristle tails, 42 

Brown scale, 132 
Browntail moth, 218 
Budmoth, 226 
Buffalo-gnats, 280 
Buffalo tree hopper, 108 
Bull-dog ants, 490 
Bumble-bees, 507 
Burrowing webworms, 224 
Butterflies, 201, 235 


Cabbage butterfly, 23 
Cabbage maggot, 319 
Caddice flies, 191 
Caddis flies, 191 
Caddis worms, 191 
Carolina mantis, 89 
Carpenter moths, 206 
Carrion-beetles, 428 
Carrot rust fly, 340 
Case-bearers, 240 
Case-bearing elothes 
moth, 224 
Cat-flea, 405 
Cat-tail moth, 233 
Cave crickets, 50 
Cecropia moth, 213 
Centipedes, 599 
Cereal psoeid, 98 
Chaleis-flies, 482 
Cheese skipper, 334 
Cherry fruit sawfly, 474 
Cherry maggot, 341 
Chicken louse, 103 
Chicken mite, 568 
Chigger, 575 
Chigoe flea, 407 
Chinch-bug, 149 
Chinese mantis, 89 
Chrysanthemum gall- 
midge, 275 
Chrysanthemum leaf- 
miner, 339 
Cicadas, 108 
Cigar case-bearer, 232 
Citrus purple scale, 130 
Clear-wing moths, 203 
Click beetles, 421 


Clothes moth, 224 
Clover-hay worm, 215 
Clover leaf midge, 275 
Clover mite, 576 
Clover-seed worm, 226 
Cluster-fly, 316 
Coccids, 128 
Cochineal insects, 133 
Cockchafers, 451 
Cockroach, 78 
Codling moth, 226 
Colorado potato-beetle, 
443 
Cooties, 104 
Coppers, 239 
Corn aphis, 125 
Corn-borer, 216 
Corn blotch leaf-miner, 338 
Corn earworm, 218 
Cotton aphis, 125 
Cotton boll-worm, 218 
Cotton stainers, 140 
Cottony maple scale, 132 
Crab louse, 105 
Cranberry fireworm, 226 
Crescent-spots, 238 
Crickets, 30 
Crotonbug, 79 
Cuckoo-wasps, 493 
Currant fruit-fly. 341 
Currant fruit worm, 225 
Currant sawfly, 474 
Cutworms, 248 


Daddy-long-legs, 538, 551 

Damsel-bugs, 147 

Damsel flies, 159 

Date palm scale, 131 

Death’s head moth, 208 

Death watch, 98 

Deer-flies, 287, 288 

Dengue-fever mosquito, 
272 

Diamond-back cabbage 
moth, 229 

Digger wasps, 563 

Diving beetles, 411 

Dobson, 179 

Dock sawfly, 474 

Dog-flea, 405 

Domesticated silkworm, 
212 
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Doodle bug, 187 
Dragon flies, 159 
Driver ants, 490 


Earwigs, 30, 34, 65 
Elephant stomach bots, 
309 


Elm aphis, 126 

Elm bark louse, 134 
Emperors, 238 

European corn borer, 216 
European earwig, 70 


False chinch-bug, 149 
False-scorpions, 548 
Feather-wing moths, 201 
Fig-insects, 483 
Fire-flies, 431 

Flannel moths, 204 
Fleas, 404 

Flesh-flies, 316 

Flies, 264 

Flower-flies, 308 

Follicle mite, 566 
Forester moths, 219 
Frittillaries, 238 

Frog hoppers, 109 
Fruit-flies, 340 

Fruit tree leaf-roller, 226 
Fungus-gnats, 277 


Gad-flies, 287 

Gall gnats, 274 

Gall midges, 274 

Gall wasps, 482 

Giant skippers, 235 
Gipsy moth, 218 

Gnats, 264 

Goatweed butterflies, 238 
Goldenrod gallmaker, 341 
Goldenrod gall moth, 228 
Goliath beetle, 452 
Gooseberry sawfly, 474 
Grape-berry moth, 226 
Grape blossom-midge, 275 
Grape leaf-hopper 114 
Grape phylloxera, 127 
Grasshoppers, 30, 56 
Green apple aphis, 125 
Green bug of wheat, 125 
Green lacewings, 185 
Green peach aphis, 125 
Ground beetles, 410 
Grouse locusts, 55 


Hair-streaks, 239 


Harlequin eabbage-bug, 


Harvest-flies, 108 
Harvestmen, 535, 551 
Harvest mites, 575 
Hawk moth, 208 

Head louse, 105 
Hellgrammite, 179 

Hen flea, 407 

Hessian fly, 275 

Hickory phylloxeran, 127 
Hog louse, 105 
Honey-bee, 506 

Hop aphis, 125 

Hornets, 496 

Horn fly, 321 

Horntails, 473 

Horse botflies, 322 
Horse-flies, 287 
Horseshoe crabs, 26 
Housefly, 321 

Humming bird moth, 208 


Tehneumon-flies, 475 
Imperial moth, 211 
Indian-meal worm, 215 
Indian wax scale, 132 
Itch mites, 574 


Jesus-bugs, 142 

Jigger flea, 407 
Joint-worms, 486 
Jumping plant-lice, 122 
Jumping spiders, 561 
June-bugs, 451 


Katydids, 30, 50 
King crabs, 26 
Kissing-bug, 147 


Lace-bugs, 142 
Lacewings, 185 

Lae insects, 132 
Larch sawfly, 474 
Leaf-beetles, 440 
Leaf bloteh-miners, 232 
Leaf-bugs, 145 
Leaf-cutter ants, 490 
Leaf-cutter bees, 507 
Leaf-footed bug, 148 
Leaf hoppers, 109 
Leaf insects, 61, 63 
Leaf miners, 221, 338 
Leaf-rollers, 227 
Leather-jackets, 354 
Legionary ants, 490 
Leopard moth, 206 
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Lesser apple worm, 226 
Lice, 37 

Lilac leaf-miner, 232 
Locusts, 50, 108 
Longicorns 440 

Louse, 105 
Long-horned locusts, 50 
Luna moth, 213 


Malaria mosquitoes, 272 

Mantes, 30 

Mantids, 84 

March flies, 275 

Marsh-treaders, 142 

May-beetles, 451 

Mayflies, 169 

Meal moth, 215 

Mealy bugs, 134 

Medfly, 341 

Mediterranean fruit-fly, 
341 

Melon and pickle worms, 
216 

Melon fly, 341 

Mexican jumping bean 
moth, 226 

Midges, 264 

Milkweed butterfly, 237 

Millipedes, 585 

Mites, 535, 565 

Mosquitoes, 264, 272 

Moth-flies, 271 

Moths, 201 


Narcissus bulb-fly, 309 
Natal fruit-fly, 341 
Negro-bugs, 150 
No-see-ums, 282 
Nun-moth, 218 


Oblique-banded leaf-roller 
226 

Olive fly, 341 

Onion maggot, 319 

Orange maggot, 341 

Orange-tips, 236 

Orange tortrix, 226 

Orb-weavers, 560 

Oriental cockroach, 78 

Oyster-shell scale, 130 


Papaya fly, 341 
Parnassians, 236 
Peach seale, 132 
Peach twig-borer, 227 
Pear blister mite, 565 
Pear midge, 275 
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Pear psylla, 123 

Pear scale, 130 
Pear-slugs, 474 

Pea weevils, 439 
Peg-top coccids, 132 
Periodical cicada, 108 
Periwinkles, 36 
Phylloxera, 127 

Pine aphids, 124 
Pineapple scale, 130 
Pine leaf scale, 130 
Pine sawflies, 474 

Pine twig moths, 226 
Pink bollworm, 227 
Pirate-bugs, 144 

Pistol case-bearer, 232 
Plague flea, 405 
Plant-bugs, 145 

Plant lice, 124 
Polyphemus moth, 213 
Pomace fly, 345 
Potato aphis, 125 
Potato tuber moth, 228 
Praying mantids, 84 
Predatory flower-bug, 144 
Promethea moth, 213 
Pseudoscorpions, 537 
Psocids, 96 

Pubie louse, 105 
Punkies, 282 


Raspberry cane maggot, 
319 

Raspberry sawfly, 474 

Red humped apple worm, 
211 

Red spiders, 576 

Rhinoceros beetles, 452 

Ribbed cocoon makers, 
222 

Roaches, 35, 77 

Robber-flies, 298 

Rose scale, 130 

Rose leaf-hopper, 114 

Rose midge, 275 

Royal-palm bug, 146 


Sacred scarabæus, 450 
Salmon-flies, 176 
Sand-flies, 271, 282 
San José scale, 130 
Satin moth, 218 
Saw-flies, 472 

Seale insects, 37, 128 
Scorpion flies, 189 
Seorpions, 535, 537, 548 
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Serew-worm, 314 
Seurfy scale, 130 
Seedcorn maggot, 319 
Serpent-flies, 181 


Serpentine leaf -miner, 338 
Seventeen-year locust, 108 


Sharp shooters, 109 
Sheep-tick, 347, 352 
Sheet-web weavers, 560 
Shield-back bugs, 150 
Shield-bearers, 229 
Shore-bugs, 146 
Short-horned locusts, 56 
Silk worm, 212 
Skin-beetles, 450 
Skippers, 201, 233 
Slug-caterpillars, 241 
Snake-flies, 181 
Snipe-flies, 290 

Snout butterflies, 239 
Snow-flea, 348 

Soft brown scale, 132 
Soldier flies, 284 
Solitary wasps, 514 
Solpugids, 538 
Soothsayers, 84 
Sovereigns, 238 
Sowbug, 534 

Sphinx caterpillars, 252 
Spiders, 535, 555 
Spittle insects, 109 
Spongilla-flies, 185 


Spring canker-worm, 209 


Spring tails, 45 
Spruce bud-worm, 226 
Squash-bug, 148 
Stable fly, 321 
Stag-beetles, 450 
Stick insects, 30, 61 
Sticktight, 407 

Stilt bug, 148 
Stingless bees, 506 
Stink-bugs, 151 
Stink-flies, 185 
Stoneflies, 176 
Strawberry crown-miner, 
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Strawberry leaf-roller, 226 


Sucking lice, 104 
Sugareane hopper, 119 
Swallow-tails, 236 
Sweet-potato weevil, 446 


Tachina flies, 318 
Tarantula hawks, 497 
Tarantulas, 556 


Tarnished plant-bug, 145 
Tent caterpillars, 221 
Termites, 93 
Thread-legged bugs, 147 
Thrips, 73 

Ticks, 535, 565 

Tiger beetles, 410 
Toad-bugs, 153 
Toe-biters, 154 
Tongue-worms, 535, 579 
Trap-door spiders, 556 
Tree crickets, 54 

Tree hoppers, 108 

True bugs, 141 

True lice, 104 

Tse-tse flies, 321 
Tumble-bugs, 450 
Tumbu-fiy, 321 

Tussock moth, 218 


Velvet ants, 500 


Walking sticks, 61 
Wasps, 32 
Water Bears, 582 
Water boatmen, 152 
Water creepers, 154 
Water scavenger beetles, 
414 
Water-scorpions, 154 
Water striders, 142 
Water tigers, 411 
Web-worms, 216, 219 
Weevils, 408 
Wheat bulb fly, 319 
Wheat-stem saw -fly, 472 
Wheel-bug, 147 
Whip-scorpions, 537, 540 
Whirligig beetles, 412 
White ants, 93 
White flies, 124 
Willow gall sawflies, 474 
Wind-scorpions, 538 
Winter-gnats, 267 
Wireworm bectles, 421 
Wolf spiders, 561 
Wood-ants, 489 
Wood-wasps, 472 
Woolly aphis, 126 


Yellow-fever mosquito, 
272 

Yellow-jackets, 496 

Yellow necked apple 
worm, 211 

Yucca moths, 222 


